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1, mfmmmoM 
The Gkemtetrf- ©f rmmimaat •dlfe#tl,©a Is matqus IR 
tliat bacteria rrnrimB «»e^«s whieli play am 
«ss©atl.«l pmt in. sf inai».ftiit mirnaXe, 
fh9  mmm&lim ft# mt hmfB tii® e&pm.ei'ty im »mv^t9 
la tb® rmm o.f tb.® 'li@rMT@p« 
lsi»fe mmato-trs ©f «l©r0©i^ali«s mm •fftstnt ifeieto, aig©«t 
the 0«ll«lo®ie plmt wateFtal# tilt ag#Rey ©f 
thtir eaayat mystesi* -aai. pMiafts ®aa-pp@a.i3ietf tMt 
m&y fee uit.ll.if.ei, fey the A apifeistS.® f@X*"ti®iisJ3ilp 
tk«pefor® exiiti ttoale»oi?gaiil8.as wat 
•tlie aaimal la 
ffe® ©f til# emi^t »f»tm ©ffeetiag th® 
pi»i«ary Atti..^ m mlXntQse ¥y i.s 
T«i?f !i®«g®f».. -ffee @©a"r«ati@»tl flew it t&sit exeeiiEimti 
iJFlfif rtsmt tile of tfiis ftlyfaeclia.i'idt 
witli tihemt'lon of glm©©«d*. fli« tli®® 
%M further aiisiallatet wltfalR the 
mil tt t&m tti® wmwtmn 
2 
It 1« aot to©ini lAk^ther $Jt% 
pi*<ia«0tt ia t&« «a«jale attaeiE ©f c-tiliiloit Iji* jfttaidm 
Sim oat t®fi,a«©» (lit) aad 
herlnmmf liiaa#!# aM l««s# C^?)» wiiEg a ©f 
ealluXelFtie !i@lt iailemftt tliAt tw© %fp@« ©f 
ifs%«tts «ay t»« «oa©#m«4 ia tli« Aitfadatiea 
@f tf -til# s©l«tslt smgmrs* flit 
©a tli« w#iat te® tMt ymptmrlag @f th« 
ewiis-llititeag®® is the m&%»ml^ Qt tbt 
thms peswltinf in the fdlrashySf^ 
glmeose ©halns. ®i« iteoad tMn Is© tk® 
hfa»lfsl® ©t %%nmw efealui t® p^dti©# 
i9l.mMe» i«al3.©i» a@l.e@«l«e ©iip&tol® ©f a.iffw8i®a l»t@ tli# 
baeteriil mil* 
file prfStBt was wndtytAeii t® 
tli« kiidwledi® 0f the ©f mlt^me aig'®»tl®ii fey 
m# sl0i^.0ygami«ai wi-ai tfttial t© tli® 
©ii.pb@liyAt*ate femett la @s«i«,r t® 
the mrtm ®f "bl©#fe«sieai mt#is»pni» by a 
itil3«1;s*ate the hrmM&wm pr$€it@ts mmt h% 
I» till® wqA, til# nee #f "bftet#,!*!.®! m§./&r m^jme 
Infeltelter® m& filttr paper Ma'^« a&t® 
poatlbl® tb® st«af ©f t&e aeitlom ©f n»«a ai«»i©03?gaalfaii 
©tt eelliil©««» ft.s ttttw papti* «aa alpbae®!,# and ©elites® 
dti^iwtl^es, naaalf fii« wrntm smlalsl© eftrbOE3W«tl^le«llml©8fi. 
Smaea w«.sli»t Ma«a aie»#?g«»lfl»Sj «i»®a tmXmtmf. 
lattiPl-al pp®par@a froa %M 
rmm and fmm & isslatet tmm th« 
KMtB .lii.'re mli ¥teii ituc let m t& tlitlr aed# &f uttioii m tli® 
k 
I I ,  m i i m  Q W  f m  H T s m t u R i  
A. 
flit smb|«®'l @f mmen m&mm mmf p&gm la 
tfe® aai li»t !>«#» rfri«if«a fmm time t@ 
tiffl# W ft »ate#r ef C?»36t^2,4^,53,?5,8-©,fX). 
fh® i» gea«i»ftl ewtrt & fi#ia of ai®,r®toi©l©gl©al 
mtivitLm s,tt$la4|ng #«llidi©««i «a pmtmtm digsstiaa 
m wfll me Tllsamiit npifktsi®. ffe® llttraMr# m all tli®s« 
tmfejfut® will att to® i»evi«ift4 
ttattriid aa the a«tab®ili#» ©f e@ll«l@i« tli« iraatii hmterlm 
inelaaiRg rel&ttt iMf&m&tkm will 'be ais@ass@d. 
ftitr# mm »® •e®ll«Cla«®® ia the aifsstiv# Jmiets ®f 
fflftwiiili mA. the ^ptAdowa of ©tllul®®®# i^©iitv#F it oe©wx's» 
i« IF «i@»©-ipf«iii«'i| mUimh ©Main- thmtv saergy 
fw gy®wtk fey tilt ftfaentalios ®f %ki« aai. rftlatsA aat®i»iali. 
Iwiiiaiiti hsv® ia stfiltioa t® mn ®iilftf»g«a memm mma ©®l©ii| 
A »©cli.fi@d aad eapanidss fa«ls?i® ayit®*. Biii fciytts the «aia 
f««i®Btati«im @faa»%«F aafi is wtll M&fted tm aaimtala & large 
m&. a«tiif« ©f »i#y0#i*gialga«* 
Bit early wenfi: m tlit TsrtAfidwa ©# flb«f %m th# rmlnmt 
feAs. la tea isoapjf»«toita®tir#ly itvitirtd fey laafdlA, 4 
©f tiili r«Tif%r is gifta ^elwi- Cf^ P» 
5 
•Jii® piroceea of aigestion of fibre , . . w®« 
first obsarfed by Spptng®! Ifi 1832, ft@i§rlbed by 
Hattbsff a»a Sassdoyf in 1855» fttibjeettd t© 
exact chemical study by Henneber-g and Stohmwi 
0 ¥ ® r  t h ®  p e r i o d  t m m  I 8 6 0  t o  1 8 6 4  . . . .  
fhe bacterial nature of fibre digestion in 
the vmten and intestinea of ruminants wa® 
demonstratsfl by Scheunert la 1909 ana by 
Ellenberger in 1915. The nature of the flora 
•wae eareiSilly studied by Ankerschiaidt, 1905; 
Hopffei 1.919J Herm^berfj -19^2, a»d by 
Schieblieh in 19^9 and 193^. It has been shoite 
by Tappeiner in 1882, 1885» and by Zants with 
Mai^off and other collaborators, in 1913» that 
th@ end p»aii®ts ©f bft®ttrial ftra«ntati©a ©f 
fibre «r® ga®t® (earb@a dloxl4»f «ttlia«# wad 
hydrogim) and mcldi la@ti©, btttyrie* 
isobutyric, valerianic, foraic, propionic and 
succinic). 
fht pr#i«iiei «f tM: ga«#i •«€' ' mXM m und-
proanete retwltiag tmm th# femmnt&ttm &t #«lliil@®« in tli« 
rtt»«n Mi hmu mmm tt««8 by tth^r <32i90f 
B.- i&twt ©f th« 
tittle ifOfk ha# be#a c®fti.»©t»a ia 0ri«r t® a#t«'imiR® 
whether ^arti.0«l» iiicro®rgiats»i mm b« i«id to^ be ftwietioaal 
a«i4b®rf of %li« »».« (3ii) ©l.a»«ifi#d 
ttO'jaal' rmm «itrtaort. aaa microfauaa #f mttle firstly m 
their «tar@li iodia® r#actioB| ieeonaly m 'Klieir sit«i ant 
Iftitly OB th®ir atoifihologl©®! typ#, fcattr* Sadta mA 
fMlllpion i3€} two iP«qair«t»ts that aiiit bt fulfilled 
b«.for« an orgsniia b« m m ««tiir« r«#a b&cteriws 
6 
Ca) thB ttrfaatsa.  att i t  perform m efetui©!.!  f taet i©ii  kmrni  t#  
mm.r %n. tli.t jwatmi aiti fB) tiie o?^aiits» »m#t fe® |>-rt«ent la 
me in t# pevfQm tMi r#&©tl@n. 
Re«#iit4|' tall «t l«&%aaia, de»eplfe«t n mmWiP ©f ©ritfria 
far Jatglsf "Attfeer a hmtert^ ffoa tlis iniass It a 
tmt rmm &rgmlm, ftest fipittrim arti itii*«TOt>i©sis|, 
|b| prmBJim ta iittato#ra #f at least #s« ailllett par gritm ©f 
fresh rti!90ii eontt»ti| i») it*t least Ita ii©lat.i@ii# @f ®. iimtlar 
typt fiHia tw© sf any# fa) it^latie® ©f 
slttilar fe.a#t#rla In «.t Itatt getgimijMeal 
iittd («) hf mm •Q.ffsal.ss mf eui-prtdmet® foma in 
til® rta«a fre« ®mto8trat«s f®iii»i in tli# iww. 
flit ls@lati@a im, tf a'tlliil@se 
hm0%mri& Ms ®iftly h^m with #«##### Im r«©.®ot fmm, 
la til® wminmt tH# ®f tell-iii#«e »e®a«a t& he 
wtm: i@i@fM.l# Mtttrla whitli wy# f#mm& im 
larf# ©n tfe# iu.s»fftet luat wifh.Ui tli« mBfm%.e mritlm 
@f til® plitat a»i tli# ©m ©fll-sA^s# C^J-iSK 
Hinkf&t#! %m liii m Mmmtrntlm C51t 
5Z,,5^t55l'i iiftB wtlittM a t«®fcnlau© f@f iielatiag a»A«'i?©M© 
%»tt©yta» I« mm mnmtmtwS. ia #Maiaiiit a pmrt mUtmm ©f 
Ologtriaita ®ell<»fei®imtya» f»ii tfe# Fw®a @f ei.ttl®» aaS itat«€ 
tliat it .iiffei»«4 firem ®th®r la.tlsfpi* |» tMls gi*@i3^ ia toeini 
®a«Hy ii®lat»€ t», gi^wiaf wtll ®a glmmm sat 
f 
csl.l@M0s© A mwfeei* Qf w»©graplis liaTe stated tiiat 
^aeteria l@i® theti* ftra®atatioa 
prap«rt4©i wla#» gww im'mm Isolatsd. stat®. Imgate (51) 
smfgtst®a. that this gm&m&t im* ff #§iltilo®#-f$m«mtiog 
A'blllti' MAf fttt® tm tli® Appmrnmrn^ ®f wtttfttion# in th# 
piii»ti©ul&p IswsTsr tMs i»TtstigAt@r ©bsti^et tMt 
Ms enltmy© of il#«trii.itia eell®fei@Ba'ftts did m@t 
sli0w mf tswrt !#«§ #f •@®ll^si®-dlgestliig ee^mitf 
mrlrng Squt fmm mt fh® t&m that e®ll«l.@s® 
l»«et«ria t© r#tala e®lliil©s#-tig@stli!ig 
©afiiilty t© m gm&tsr €@gr«t liita la aixei. C5^) «af 
fee ®xplaiii«a In that e@«xl«ttitg mms W0r§ prmmt auS played 
m gy»ibi#tl@ »lt is tli» fltftted fe2na«tt.tl@a, 
fh® im®c«8S ift mgiaf has •mmmllf ¥«©» littr-
pp«t@a as iaateatiag ttomt tfe® mmmpmfimg f©»i la soa® m.f 
aia th@ dig©itl©a.^. imrtlmm&m aad Ms eollab©mt@r® 
C12S|ltf), miiag ©a©««l mm rmm ©©attnti m ineewlaf noted 
ttiat aaatrtbi® a«©©iip®sitioa <if wm ilway# assoelatet 
witti tH# ©f ^i®h 6#ialt t«eii in ©kalas ®r 
pail's ®a1b#Mtt iii' pitrtiolti.'^' 
fsf pttipQtes ®f ©larlty th« different that are 
©agatolt of aigestlaf e®lliilosfi eaa fee tif©«g»»a nm^r thrm 
®<tla htatiiigit <(1) ®.®i«oMs ftraestersi 
efllnlest f#»®at®ps|, amt (3 )  &th®r  ageati ©f 
8 
c«llal'0a© aig@stl©n» 
1. Aere'ble. eellMlQit 
Waks»an Cl3t) In Ms •aisemssioit of tke rai«rdblolog|r ©f 
eellttlesi that tli« atwljie eelltilos®-
alg«itlnf toa©t#ria #aii fe® fl^fialtsiy I'tparattd iat© at Itast 
femr aittiiiel g»itp#s |a) long r@is, fetioaglng t© 
g®n^« gytQpfe&«i ("bl BhQvt 3?©t8 @f the wthrim 
gellviteylQi |@| ®h®rt »ti €#stgaat«4 a» gglfftleigpl&s 
A8d (a) myx@feiiet®3?ia »ot i8|»t®©el» 'foiai* g»mp« ©f 
¥a«t®rla ar# rtlati-reiy miaptrfeast in iwinal. dlf@@ti©n. 
R®e@atlr iafeitigators at iht flhcsfeu ysivtrsitf la Japaa 
(121) igQlmtta a@f©Meiillf lOt Mttstriiil straliii from tife« 
pmatti ©f the «m& tumA thm% they'aid b©1; d®»«p6se 
«#ll^©fl#-. fli« r*tl@ af fe«©t«Fla agnlngt tfe© total 
utia'ber of la tiie rmm^ was estimated at ls^3®0, 
iljpes-ltljft ClO?| ststei that la ora@i» ©"btatft m lasigbt 
lat@ the m%mm ®f the alef®fetidL agtsts aetlft l» the pm©me 
©f ®ellisl@#t la tht tilt pfai-slologleal eonaitloas 
ppeTslllag in tliat apt tli« t»ttMl»lag fa@t@i».s aad thwi 
ifet e0B©itt€«d i&at tlit mlefteorgaalia# pr®a#ffil«atiiig In the 
Tvmm a«f«na m m «aiiroteie aetabollto. 
• f 
2» tefttro'blc celliHost. ftmgate.ri 
flit mnrnmhie- ©ellmlslftie latterls, wtileli liav# hmu 
ls©l«t9d> fall irat© flft •e*te^go-rl»ti aetlsdafeattssr tkem©-
pbill© ifowfomsrtf ii@iiip©ref©Mtei red® «ma. ^©eeii «fi 
• ftoi# fttt«ap^tea. ©f pur#. 
@f »&#TObi€ eelitflds® fe*.#teri«, iias attr&tttft tfat 
att®»tlQa of ffliewfeielsflf-li mr m l@ttg tt««| Imwemr, 
it it etily itt TOoeat ftmr* tfeat' iittQmslifiefi, iH'ijetts hat fetea 
Xmf  w&Ame hme the  i«0lati©ii. mf 
mtlml&m mmmppeiMg si@r@«'i»g«»i§»i ffo* mm«m mmtemtB, 
fM mrim$ ®f HMagat# C55) aai iijp«sttija Cl®7) eQr&r@€ 
mtemlw§ly tU% mmtf w&A §m& m tfeis pwbltm «p t# 1950 
mad mtlimsA the 'brntttrielsgieiti. t«eliiiiq,ii@« .imrsiired in 
to is©lftt« A ptift ®f a .©-tlittKist-tigtitiag oie^jr®-
d!*gafti®a fr®« th& rmwrn.* iiiie# th*t ti»# « mmbmr 0f 
hmm ^mm p«liliife®s m impmwm§. 
t«eJbttiqii©i espi#ftt tP i.s#l,at# teatttrla froa 
Mm rmm, 
Im A^^tX If51# dmll aiii (k^}- ,r©p®rt®a, mrnt 
5*0QQ @f fe««t«Pia tmm ttoie mmm ©f 
and sh.mp feat •&»©» A ttseriptioa ®f some of tla« 
p-liy9l0l#gie«l ©iiax»»tt«Fii.tie« @f five wmm "baftsirtft was iaeliad®d. 
la Mm-m^eip ©f tfci® «m« iijp®'«t«lja Cl©8) m&t 
tw© stFalia# 0f Emiim#a&e©ttg flaTef^eieag. iapertmiit @«ll«10it-
It 
d«e©apdilag' • mme In tht •«*«« mmth 
Bi^aat (1,5) aii©«.fs#t so*« gharat^teriiti @f th# B.%tfemnt 
T^ftftjat la tlit waea of Safetane-ii, Itegtrs 
ana ciaXl C^SU la ©•# ©a m. iaproTeft 
tftetotQii# for t&« it#lat|oii ©f «a« laisttrim' f»a M#i ' 
dlltitioiii t>f rmm e©iit«atSt 
Mrtrng tfet fdlldwlftf fmr l@feia$#ii ssi Sliaif 
(36) pF®i#Rtea a*"!* F®#mlttag fj»« a efitlgml ®f 
•0«# ©f til# eultmisl t««teic|mts ptibiiiliitd « stmdi®# 
©f naj®» fmnA iaftatlfatS.#® was 
»®«®»aayf slaet diffitmltj liaa ^##a wim th«i« 
f aet.b.@4«. 
Bafiaftli# tialf &t lf5^'» Mrf-mnM iXS) i»©p®rttd 
th@ is'ulatiea mM ®f #»• wnti^bi© splmeh&t^ 
fmm tli# hovtm rmMm* tt m# f#mA t@ fi»@* papiaiy &t 3f®i. 
©» mmm fluM.# sugaf# »iid wim 
aa Imltlal pi #f i,J't© f.O, mA i l f )  
®f mm% ©f th« 
gmmpM ©f feitettrlE. i» tlh© «i«ea. 
3# Qiaaieg ftgeiits. of 
ffee pstsfbllltf #f plmt tfe® walls 
of plaat «®11« fnw-rafeit • @©»Aitl©ii« Sjt tfe® .^»«a ams-l 
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Ci. §hmii%tf of th.e 0©ll«l©s@ 
f© elueiaate the iihiieli it a.®-
frM«a hf %!»• @f tli« rmm tti®re amst be flr®t 
a ©l®ai* mBEdefftftudittg of tfee ©b®»l®sl «i |ii,|'slf«l Rfttmre of 
tb# aateriiil lsir#3.if©a. In $b« llfhl «f tfes p3?#asftt ka^wltig® 
th# predoalaatiiig p@ptis« @f tlie 0©llttl©«® eaa "b® 
assipiftd the tollmvlng mmmtim&l fQm$ iftiti*® ^ i« s f«Tf 
integer; . 
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It i«' t® ls« a0t®i tliat tis® tm @at tmiti €iff®.r fr^a th« 
glue©St venianm 'ia tk© ntttl# ©f tli« eti&la in tm retpeet®. 
Fipstly tfe« msmbrnM tmr 4i.ste&t ©f tlir«® 
lil-drenyl fp®tips, tke mit t© sxtremt 
of the •tmetM!?®-, shown. is al4®iiy€ie ia natmi*® 
aafi p.9«»«i8®s i»#dme.iB.g pi»@|5#3?%i.ti, $mmthem 121) 
^Qimtea mt tMt -l&t piMtmm &t tlii.s li»«a-i» ii@l@stilftr eh&la ©f 
iniliya,r®w,i wsklts rnmomt^ f#y all @f %hm pmpmtlm «a&itoitea 
hf etll^lds® as a# f©»iil&s #f siapltr ©riaaie 
©0ii5}®iiRds e2^1«4.tt their 
fJii* Xeag ehmii streetmr# im&lrm 3fOO® mmm mhfirvim 
uaiti Jdlaei. tuge-lhtr "fey llAagt® ana Is at 
least 99 p«r ©tut ©©PFttt CHl). i© t»®t tnfovn&tlQm l» 
t® %hB ©latiileml satmfe» M«%tp and @f 
tM mmmiulng 1 p§r %m% tkt %©iits. 
Several. hme feten aAwfi©©!! m tti# pyeS't^®# ©f 
llBk&g®i wliiefi ftp© m&m- siiiotptlbl® t@ hyir@lr«li tto,a« the 
mspaa-l glyd#sl4ie fe©ad»» fht eltawgt ©f tli«i« laTslle ei*o®®-
Itaflcagei B.m primAMf t^T tlie initial 
d®fj?atitti« ©f ©«llml#s«. 
Itts and 146). "feat atjaetnt pfra^st 
rings tf parslltl ullpisi ©liaise @pta mp mat. fttraiife later-
aeshtag ©a:f.g@a 0f«ss w®iilt tlit» involT# 
12 «#iil3®rei' ring* w#«3L4 Is© femed hf tli® mRiom of tm 
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Iwortli C^5) %M pefitfeiltty ©f «i*®8s-linkage« 
bstweea mdjateiit eli&lai aad ebeai©al, tooadt 
J^lnluf sdjatent elaatnf at iaterrali. 
The appi»oxlaatt itttefwli w«i?# at Z$ t© 3t mMf ArQ" 
glnmse uait®. I® rnmrnm thmt «on tk# &mmm tqual aml>er 
#f ehftiRi irs^t %e allgaet i# ttiat the f&'tetttl&l reAwsing 
of tlie casing p©|.at la ©tposit® a:if#®tio»s as sMuwiiJ. 
l0 ttot etllMl##® exists la etelni ©f 
llait@d; iilfiiij« Itagtli ligk»a tttfetfee? b? a, klRt 
0tf "teoaa fr0-it tMat ©f tfe# g«®»3l ©htala mm tfel® wotilt glT® a 
l©©f fey til® ©l@sti» @f til® txtfeaitleti 
flit p#l,f«#Fl§ ©r hmm wmm ta 
©f a w«ai£«r natttr# tkaa tlaat im atlii, e&ala.. fii@r«foi»# 
durlaf fefdrslrili tfets# loijia mpmemt m# i>@t«ntlal lir®aJ:a©w 
p^iata lE the Aala mm& tn® fm« eadi w®alt nmXte 
t# f©«i ft iooptt tt.r»i.®tmr« of taall#.!* all#. fki» ©on^tpt ©«. 
( N= 
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Still itnatfeti* mmm^t t»s adWEeet ©a th® pytsea©© 
0f liBi£ages h9tmmm t&# leaf p$lyi»®0liaride'eMia®,. fasisw 
Cf2)» IB 19^ft fftmd Bila aeit tli« 
i*«twelat p&wtp of f&iii toe Imdit&tet# wiiia 
wifftft fbmt etlltilost ©oataiai mother tfp# &t emmlenf, hm& 
la a.Miti@n t© tb# no'pa&l l>ii*glyeo»iile lliti£aiis» fh@ asM-
mmtltlm Mats «st mm»hm te® wltk imlts 
©f til® ttllmlatt Pattm (ft) mmlMmA tfe« a©ta-
stMltlvt lii&agf* i» "th® eelMtse wlssmle &i li®»iae«tal 
fedmas of »n ©pta 0.umMe mit* Su#k a gpsnpiag esa 
timey &% fh« i»«a«ciing ena #f mmln ©r as «K»si l,t»ks 
b©tif«@a atjMeat eli&lRS. ©•» t^e wptttr# of th«s« 
itekage-i, liatas* «@l©cv.lei wtitld rmnlt* Aimgmm »imwimg 







The Qfigiiial •mclM&lug p&mr of th® ®ellal.®s« aoitetil© 
w&vXA mrrmpond t® tj^s tstsl @f hmt&mtml 
Til# gmdml dmpmm la, tls# po*tr w^iald ©awttd by 
the lQ#s of mAl m^temtXe €nri&g »#,14 Sine# 
tlifii# msCll «Qap@tt»di m the rntt^n? fefap@l,y,ilf 
Qf theXr ae4t-««tt.iltlir» •»©&%« 
mw j?eta@lag ffeit »dm®iag of tlit lirtiP®®«1.3.Ml0i« 
woufllt fe©00®t Itss, thmm t&« m%g%ml nftltriftl i9i}» 
li 
Sfspitt aisAgpeeatats ever tli§ aittwr® tke 
w©!lE#i's it@a t« itipe# that la 
aatlv® -ttllutless t»sll mmntB of ©btaieal %thm fintm 
th-t 1,# ^ •glfeesMi© typt fei*® pptstmt «#rv« to Join 
tht liatar uliaias 
If 
f&sttmi' (93)» in lSi|» was ®f tk® that tfee 
twelSDaeat af mf mmlmt «Mpmm %®» tfe® pmmum 
aut @f it® iatssttftal at:0«©f^«|.«a»* ilae# 
i® laioluble ta wfttfi* ant e»aii#t diffttSd 
lnt« th« m%%m&rgm%mp it it Itfieia t# mpmt th&% fk@ 
®Fgt.sit!i itstlf ««§% i ,«. 
tmi7»©«i .idiieli wlubilis# tfe# e«15.mi©®«. fli« selmblt pi«dm©t 
®i» ©ail tli«a aiffmt# iat# etlls ftaa,. b# fuj^ther 
flit ia#©i«bility #f • lAoa® is smfft-
®ieat rea»@ii why in pmrt mhntmtm stmal«« 
•dt€#tip©iiti©a i« efftn il®w tn st«ptlmg a heavy immlm 
Is Maamalf m% tlie ability t@ elaborate 
la ttet iigeitiv® J nisei aa€ thtti te^Adewn af 
m« lart# aolegul©# itttatwr it ©©©ttpt^ is bi»©u^t 
abemt hf mriom® »i©i»®®Fgaaiiat w&iefe Ataiii thelw mer^ tm 
gmvth bf til# f#i>a®iitati&ii ©f tliii aaft wlattl »&'tt,rial».. 
e©»8liti*iaf 'the t# which #el.l*i3.,®i.® it ingtsteA 
hf taiaali-#, veFftb^at# aat isTert®b»i®i it it tui^ritiag 
th&t Aigittiir® «tei?«ti0«s witlf ®#1.1tilas©« art relatiirtly 
mi3t$©w«oa, Aaaiaf iii."r#yt«b»t«s tw:eli. «®©yeti®aB feoat im 
mm% w©4boidag b®ttl@ 2.iti»irite mA ia so*® fetrbivd«m« 
for «iEsyiipi« e«rtaiii •aail.«, Iff), lofrmdail#, Fett® 
ftat Sawid«p« Clj 5., ^^351 stattds-
2® 
• . the great of Insects A© 
mt ©®s«#fli «. etlltilas® at all plaEt-e#ll 
contents ooctir within celluldit envelopes it 
is clear that digestion csn only follow wli#« 
either protoplasm is released %y mechsniesl 
injury of the cell wall or when the enzyaii 
are &ble to psnstrate the cell wall . , . , 
Ammg Tertehmtm m rtet-rd Iff) of th# |>r®sea®» 
@f etllala»©. m&%m sit# mf %r««k€o«a of e«llmi®»® in 
riiaiaajiti ii ia th# raaen, aaS in ia larg® 
iiit«itla« ARt 
Alth@m# i.® fef fur tli# »oit i»p{>rt»at oarfe©-
hyaratt 1» waiaMt ttwtrltion,. thtr# is littl® teowleSg# gis 
t# til# Mtthoa @f its i& th@ '«»«».. iomt® 
mma I^ll«r <f9| staftt that m ®«ll«lott 
auriag mnmroble i® «« 
®®llmlo.se + mtm >• mXl&M&m 
+ 
wattr > gkumm 
fhfs# W9i%®rs wtr® ti» issl&tt th« A«irft€mti0a 
pro^-ttcti of ttllnles® f#i»«at*ti©a* Hiatly ^tllolsi©## m& 
glme#s#., Ittagat® (51) wfeil® etmyt&M ®l©»©ria»ita» 
ilegtriaiiM ©ell#l?i#Baim8« ^i<ili h® imtrntm fmm tii« imitiit 
that «s®ll©fei0s« tit mt tte«M«iAt« im th# mediisia 
mtil «ft«r tht '^he rate of f0»ati®m 
of #«llitlo»ii dig©«tioa pro'tmst# wai mppartntly tht tmt&r 

































































» f #• r>4 
r4 
• ® i»4 fit 
«: fa 














































« W* m 0 
^ H • 
¥ m & 
1 ^ 
« -| |  













































































g ^ M iri 












































































































































•pptmFefi t© he  tM« f imt  t® ill©* experlisaiitAllir tfeiftt tht 
diB&ppmrmm of 4» the digettlv® tmet !• 
toy' a. afeemt toy al@'»@rg*i®lsBs iafealtlting 
the mllmmt&Tf mml, Im 1B$€ S« M.&rf {26} was tfa# first t© 
9tmf th® tl,:ss6lmti©a '©f ©#11 «11« of plmats hf tto« mtlm 
©f fwagi. A f®w fmm pm»m till  ran Siil«i'-» la Iflf,  (3?) 
pmtolisJiet tiii nQfk "Imr S«atttai« i«'r e#ll«la®®* Im whi#i fet® 
#lal!i«i t© k»..ve -m taafa® pri^aratieii fmm th% wood 
d#it»fiii.g fttagms itiilMl. ^hlmh «©t«€ ii©t mm 
©«lltilii0® lt®#lf Imt mp9» it§ >fa»lfti@ fwdaeti Cf3). 
tk© imii® triagihsiii ClOl) ttaesastiMitefi tii# piNSdttetieB, ®f 
eellQbioi© %h.% liyti^lfsis ©f ®®llttl®i«. Se pestulattt 
the «xist«aet @f ti^ hf4.mlf%is «msr»# sfsttae awtly ©tllal#.#® 
®@ll®^iai«, til# f&mw ©iflletoios© fmm mllul&se 
ma. til® latt®!" jfefAwlyilnf tk® ti«i.ecliai»ia® t© glm©#8«. By 
tlif mte 0t .aatitspties imehi s« tsliieBt «.t i@a®f0M| 
hw wme aMt t® imlii^it fit# «f tbt iiiii»€n»ga»ii®® is a 
irifoi»©-iii t&tiwtptilli# f«»«iit&tie». flii® re«^t«i in sift 
«®«iiattlati@s 0f pda^fimg tte»tlfi«A a® otllcifei®!® 
Mfi glmeta®. 
W^mrnm ( IkZj  mmd Wm^msm and Stewart 11^5) "stsiRi 
p»®ti@&lly tfe« «a«@ tselittlqit# m fii«»tified m 
r»€m#iftg subataiie# is a tli«i«®fliili© f«iw®iitatioft 
AS ^«©®s®. If the mttmm was iBeBlattA at 3?®i. toittmfi ©f 
65^'©. m e®ll9bi0'»t ©tmld dtt®«te4. lalmial^ C5f) f©tamd tiiat 
^3 
ia tli» iiO( eelltlites# was f®m«t dtirtog t&e ft.*®eiitatl©ia 
#f 
Siii©'l» ttt wMl# atttdflRg 
ths festoltg #f tm ati^lile '^atteria# 
gtim3.olbRei3.1.m.8 m%mmm. &m mmMm» 
iiiPf©Ttst Frimgsfeai** 8 thmwf &t the tEi#t#n©« ®f %m dliitliiet 
•tips i» til® tope.iSts*» ®f fitilal##©.! @tll^©8«—>> e«llotelost, 
aM mllQ'bl&se—i4a©l«. Clltl &%m feiiad tJmt tb® 
mffmm lnvol-rei. tn tkt« fei>:#ti©» possftiiei the 
gmmtsmt netlTlty. in lafftrs pM 5»® 6.0. 
iBlillJltiea feel piae# fl i.5» wa »ptijmia 
wm im-  I4 i«  »®i# te©3efe®oa .  3 f®i .  
In If35 ?o«ii©m CffI t&md that m &.©e«am-
tf feftAi®* occurred vhen wm addtft t® 
a Mtaltlif @f fl«#triaitia eelltalQlytigma. ©iticstse va$ 
p&rtiftlly aad tm «i® pwstiie# #f mll^--
l3i#®e was gtv«a. i%2f} f#«iid tlmt F®dm®teg imgari 
1» %lie 4#e0ap®sitl®a ©f etllal'Ss# ¥li«a 
mm&ltlmM mm mfwtritlila for ^rwvtk, flies# nmfuwratol# 
@6aSlti®ii« of tke ftiagi w«r« feTOttght afeemt to|r 
mmm ©f ©xifftB, ©,r W «4rilti0ii ©f 'fcolu«a« ©r 
l©a©f©fm t@ w«li titaMitlitd 
f® i,Ate ©sllttl^lytt© enrymes &r® ttill, far f»» 
li©l»te« in ptt3?0 faiw, 4©@@r&iag t© iim 1X12) a i«iab«i' ©# 
i# 
itiirtstlgs.t©!*® htTt aea©iiit»t®a mtlfltf ®f epmAt 
©aayaie pptfaratloai fr^m S0«re#« »mh m th® Mglitr 
plmtM (whtat., Aaiasl lif® |«MpwQM, iiiail* 
pmtQm&if fmgl aad appeartd 
aktptleal that mmy Qt "Ihtt# w#p® esll-jfr®® ©i* 
la S»iia4«t»s.i Sim ft«a Cl§5) w#p# t«€5®es®fuX 
In oMalaiug a etlliaelytl© ®ag|»# prtparatlom f»a tli« «@lt, 
Myrothe@iu« irerrueftyla aaft glKiw#a that Ifet «iiia bwnM-daim 
prsftwet tmm ©tllttloe® w»s §!«©©•$«. A fm jmm- Imteri 
(135*136) s. ffiflhea af pmplfylsg tht ©sll^las# ©f this 
a®lt snAi with 'a. i>®rf©r»et fsrimii h^Xbltlm ant 
stis«latl©a itmaits, m the pmrifiet sagyat prtpaws.tl®® Cl©|. 
Reeeatly Whlstlfr ^nd Saart {13^} ii®t«d ttet a twit# 0#ll«lL®l|"tie 
iMfms prtpaimtlea @f 4g»g«ilittt hfimlfms, swoll«a 
©®llal0se t© gl.u0®it as tto ©iily ttgratatif# Mmmwt 
WHRN %&© Fi»tpiir*ti@» wne pwiflet HF aAf®iptl®B M, M@. 
f»ii powaertd ©tllnisg©, tedtli ©tllebi©## i«a gLm©#®® WER® 
tmm the «ai|*i.®"li|'ar©lyi&te ©f 
iarlf iiiftstigations (81) iatieat®€ tMt mllnXme mt®r-
g0@s m atr«©t t© ifeieii m retf larg« 
peresEtag# Qt tti® ' i« ©®iiT#rt#a inte tiexide m& 
tt©t!lia»e. S«oli a airtet gaseous ftmentatlos, wliere a larg® 
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mMltlon t© w&gt® gasss are the folatHs fatty aelas 
Witli th@ straetmr© #f eallale®# In mint it Is pesaitol® 
to a«« what tht.® tM-|?'i?©Awts af lia^tertal 4if««tion eowlA to®. 
Up t© now a awate«r of thmAm ht-f® teetn pr@po0®i ta ©xplaln 
tli0 Ibieekeuleal m»tei*g0a® toy tfe® ®ell«lo0t 
Wltt©gi'at«ky < 140), in Iftf, a t© ta^laiw 
t&® tolo®ti®Ml0al %rt.i,fcA©m ®f t# Taristi© pi»@dia©ts. 
H® %h»t tilt firtt IttfolTed ©*ia«tioii ©f 
th% prlmmrf kyayoxfl t® glv# i-mrhQxfmXluXme, 
CMiOH COOH 
.—O-
— K; H vOH 
OH H 
fhli @arfeex|- a©*pem»a wsi tbm» bfAmlytma 
t© i©lwfelt e0i!p#«i4». f%9 mlAmm mgaliist this explm&tion 
is B& great that It w-it it®* te« 4l»eartM flit P, 286), Siw 
(111) st«t«€ tJaat gl.«@Qs.e lias lets ig@lat«d from tli® 
lirtAtsim pr©aM©tii- of ©tliiilssf a.«0©iap@ilt4®ai tht S^mrh&xf 
Aarimtiir® hm» mot fe©«» r«p@rt®a. furtlitywert# b® eontinrnMi 
prellffiinarf tlist ^-eaitroKyeellml©®® wa® 
r0Sl8taat t© e«lliil@s«-#«®©i^®slRg ale^epgauliiis. WX^M th#s® 
©toitFTfttionf It wai, ttitrsfofti iiffleult t® ®xp«et ttet tli© 
first step ia th# ©f ©elltil©a® hf mief^OFgaaiiiis 
tf 
rssmittA 4a th9 stiefe a wsiitant e©ap©«ad. 
Prlngiiitls iWII pmp®mA m nAdttleaal. 1® 
atiittt tMt THE eaiya© eiXl^ase hfdrolyits t©llial®s« t® 
a»ft tlieii *-h& li split further to fltie#«e tof 
th# eelldtjiatf., -fk^ ftaeral In the 
is attabsliitd 1? the eell mmt t@ hn well. 
tk# wtA ©f Llpmmm f^8| «t CS5#i^) aad 4.® teelmAtia 
In mmf "biaelieffltstl. t«yt-b©®»;s, 
flit thm&Tf #f Prlttgslieiii iltil feas h%m ©.ritlftd rteentli-
bl" Sim illlK Siu itnt-id t%.mt thAt eellefeles© it m% a 
msntiiai^ i,»ter«#tlat® pi*®tmet a:i»i#S.ng fwis tht teealEttm ©f 
a® Ms®d tM.s m tfct fa#* tbat he tod ®bti^lii©€ 
eBSfai© PI»»|I.ARATLOAS, WM@K V#Y« «IM.« T® MMW%T% T© 
gl'ii«®ie "text net t# ^iae#st,, 'fiifis® 
wer® ©totalasft fmm m%mmTgmlsms ^rovimg 0a mllvCLom^' With 
tJie •.feoft etattatnt Sim t© eacplalft tli# tran«f0r®atl®ii 
®f tht lns@l«bl® Rfttlf© eeUii%©i«,t« tfet seHmM® sag*ri 
paislmg t-slleM©##. H© tfeitt 
mi^mm itowtd tliat tlier® w«2?t^ at l«s»t tm iepamt® st«pfl 
mnmmM in th® telMfeiligafiea &f aatlTt eeil*!OL©s«. fh® tw@ 
©Biyaie steps inwlwA 4m tfe® aie»tei©l®gieal fey«aiEa©m &t 
2i 




A,t the pTmm% tim» ttort it to#m nboiit th© 
nmhmim ®f th& tlmt »t®p imMmt ^leli is r«sp®iislbl« f®i? 
mmmwtlmg tfe® satire ©©llnl^s® t® the limmr ehalB# In ptgaM 
te tb# i®#0iia ©layteii (?3) "feelievsa tliat fbt ©rgMita 
pi^teeds ftt dB# tut ©f tJi© pdlytittetertte eli«la ama l@f« off 
oa« aalifa.»gl,tt@@i® ttiait i.ft«i* aaotlfe«r. la ©omtrast t# tfcii# 
epi»iom Slu (lit p.* 293) eiaia®! tfeat ^f®©8i4ie lial£ag«s Im 
til® at Will AS TWMTMML ai^r4i«#«e@st 
mlts la tilt e«ll^@»« mQlm€Lm smi®eftlW« %@ at task* 
iita etotaitttd them rtsiilti bjr _ la9#«l*tlaig siabit'imtes of 
partiailr muetflattt ©tlltilftfli of aiffewat mgtmB &f 
©r iAaim Itagthi with tM e«lliiltse-&ii«.sting 
«old.» XfTQthgeitia Tegyae&i*igi.« fM« taaples w«i^' pr«pai»ea iii 
pii#®pli#rie aeid s® tl»% aettflati©® ©©©mrret aort ®i* 
less at raaa©®. tlir®«.ghk0«t tn# miti in the 
mllnlme ehalrn. fli« ©f iii€i«atdt that 
til© iattmitl lijUirngti ir#r# iwsetptibl# t@ aiere-
©rgftaiiiis. Sin, iJftd iar^©®m |113) rtport^t 
M 
that it TO# »#t teftaift wHtthti? ©r m©t the ttftttaiO. ©f tfe# 
iattmsl llBkagti mm rntt&Am at $rmt&T Fat«»» iiowtirtF it 
wa« thmt %k9f wi» t'limally 
Is mgmrA %& mrlfmlrrn, wiplet# f»fsl#taiie® 
td iilei«®rg»!ilsii« was ©aly whm thtsr® vms mm qv 
M&M f«1a0tittt©mts M "»it C113J.. i^T** 
etsiaie lin&Agfi Sdjaoent ts mf mhstitmteA an&ftW'glmets# 
mit seeast t& msMily Si« Cl.13.) eon-
tiii««a tkat tto# ©f f»ti§tim#® a,ia R©f t© b® 
affteteA bf Itie mmtum ©f tli@ , f!i® 
that THEF Itielwded 
mx%&xf, m:x*bQXfm9thfl mmtfl mmgonnds* 
togwtll B.m Lynn (€5) lembejfg.nat <895# la 
1933, itmtita the fefar@lF®i® W 
fflier@©rg«i«»« ana im the cm9 ©f ana-trotJi® feftetsrls. eluoitattt 
the 0li«ra©t«i*l8tl© pTOdaet# &f the • f9rm0Bta.$tm as f®!!®*®? 
<®6=lfl03'a + ^ 
MLMMM. MMMH&RM9 MM^UG&TE 
%2%g0ll + %®' ^ 
gl\tco@« 
^ gfijeioie©©! + + 
M^M^M + 2@§2 + 2% 
gm^OHgOi ^ CH3O00H + 20% 
gCH^CHOHCOOH ^ OH^CHgOHgOOOI + g^Og + 2«g 
CH3CHOHOOOH + ta ^ GH3CH2aOOH + IgO 163) 
e©g + % f + tigi 
36 
thms mmtlmt lArgelf feypetlitttBal, tli«f 
stipve# t® expl&lm tht pme&sBm %m8lr&S. im th® 
t&m&tiQU #f tM m& §mns im aaft«rot>l® 
a#®©i^d8lti0n of 
Un&h tia® ©a tlie ef tkfl emd-
pfotttnts *f»l8iag tmm tli« feimentfttl©® &t mllnlQee in 
naatii. larger C8).» %9^tt tliat »®tliaa# wai aot 
a prla&rf p«ttl«et ®f ©a l»at 
tmm a traasf#!* #f lijd»g«ii fi*oa ®a« ©f ttit priwaiT f#ra©iitatlon 
|jr0a»et® to mrMn alexia# 'bf ©i*g«Bis»i ®th#r th&a cellKiles® . 
f«i*a?at®p«. Sljptgtsijm CIS?) r«®a.rke€ tfeat tli# presence ©f 
la a eellwloas tlgtatliif tmltur® iiiai@&t«e tkat tii# 
ba$t©flal p#|jtilattsni 1# not 
l52->33l aftt llst«ia» Ittekeo^, larsfeall m6. 
t35| ili®w«4 thMt tk® ®f %@W9T fmttf aeii.# 
fom.%& tmm mtMl^ae '©i* eai%@kyt«tt® fmmwmtmtlm in 
the rmm wms a^ts Mp @f attfiSf f»pid»l® ant aeidi 
witli ttwy#. ffedoainating* ffa© iteatity of tli« 
mtm prmmt la -ito© w»ea 'li«» to'©©® a&t# fdtiible hf tfe* 
a«irt1.©p»tat #f •@fc«jaa1«igi*ftp&r Isf II idea (3^1» 
P«t®r80ii ana Jote«©ii (ffe) «aa Srsf #'?ilfpia «nt Weller C^3). 
4@iti© selit tfe« osta ©©mpeftfot @f lAis a«ld 

















































































hf ladirtft prnm^'arm he eal^mlattd tliat tlier® stetilt 
fee over 1 x 1#'* ptp grm* ®all^ Starfe tot hmsli, I^Di ^aslag 
a aireet tliAa ©etiatf ^agterit. la inatetw pftagiag fi»o» 
5 X 10^® T@ 1 X 10^3. P.G|, GJ,^, QF MMBN EENTSNTI. VM 
mr Wmth Cl2fe,125) al#© mad# dlraet »&mt§ ®f masn 
and feiind m mrwmge ©fix 1®^ 2 x 1# fep.®l. of 
e©at«ati, Ee©«Htl|' dmll, larwygfes, md Idglngtoa 
(39)* stmafiag fw«tt tosettria ia mm ehmp on 
P'Pa@tie«l mm r-ep&ptm mm aT®»f« mnmt ©f 5 x'lO^® 
t® 9*€l X 1©^® fti* fma ®f frtsii mmm mmtmtM ©n 
typ# ©f 
B®tli i$2) Att€ ma IiSf t«.tii gtettd In tlielf* 
pmtelifatiQRs thmt tli«lr dlr«@t sltt® irt.r© too low. 
#©hii«®a« laailteBt l#'bi».«dm m& Smref CJS) rwta 
©pgaiiii»i •fei' pl&tiag ©^t ®ii a tiapXt m«Ai« and inemtoittlRg them. 
fbi«f #W&4B«t a "r®?^ lew flgtirt @f 6.5 x 10'^ 
@i»gaal«« pel* ml* fliii flgmrt s&©ir« ©aly tfe# mwtear of «l©r®-
©rgaslaas mUieh. mm frdW water the frtmlllag esadltioni. 
EtliaW® vlabl© etwati ©f Bimea p&pulekt%m tan mlf 1j® ©"btalatt 
by the me ©f speeifl® emltmral csnadltleas# wd it is etrUate 
tMat mo ott® ae-Altia will tet ateqm^tt f©y &11 featteria pi»«feat 
ia tb« piffliaal mm». 
33 
F. •?&%# Qf U-i0m&rgmism§ 
fh« rm.®n is mm «E®#«4liiglr ©©apltx ai®«sed«a and tk# 
#©ilmloga-dig#»ti»f ar# ©aiy ©a® of mmf gwups 
p«i»f®T«iag sigalflis&at fnaetloa®, fhe mle ©f tii# «tiilnaat 
alepoawa i® Wimt @f fliis Is feaied o® tlie faet 
that toaeterla *§ w«ll as tJi® h©«t mtllii# pi?6a.tteti ®f 
Ittaea •al«i^$r^«iiii!i:# *pi fer "rariea® wiits#. 
4, eossltwable of l>a©t«ri* sr# lif tli« p»t@i0A. 
flit, • mm thm and tkt baeteyiai proteins «M 
»» tlim» tfattsfsimti iiit# p»t©i9aii p'3?®teSjt 
aB€ fmi»&.glreeg©E mupmtlmlf, BAer m dta®ttitrat®d mat 
art, aart y®atil.y %© , aetldii tf th® 
aig#stlf« taifatt #f fit© afeeaasw tlis® mm tk# lotopkilie miemi" 
©rgaaitai. 
fht •txlstlag ia the als© b® @liaiiiat»a 
fef «at®3.Fti# tm^lag iMeiF fas-fug# ttowmgli tb« 
all®entitle t»#t» 
A mt the rmm aie»f3.©i*a i« fi^o^baWir 
<3,lg«at«a tof thB b®gt, lakei* 14) #1i®.#rr«d itoat tk«r« was m 
m'bmnm of t&# i^tsptellle- fefttttria. ia fmrnm and tli« pn^rm 
mtXllmtlm @f tfee «yii%fc«fii«t »at®rials wft® evidfne# that th& 
hmterim mr® ®l.iaii»t©d swi, mtilisttg ia part a% 
3^ 
III. lAflBllLS 
A. Si>#@li3l Mat#rlals 
1. 
As a i@iii*©a ®f etllwlti®,' Ifliatmaii 1©. 12 ftlt«r pitp®r, 
Alphaeel mad eafMxyaetlifletllttlQse d#pl'ratlT«« *$pe «s#t. 
T&e filter ]^ap@.r was prtpftr«« f®r parpstes hf 
ETlnAlng It tht^mgh the flue ®e«h smmn la a Wll«y Mill. 
Alphaseli til© tmt« aa»« f©r p«ll«r«d was 
ff©a til® StttFltiOBal ltoeM#»ie»3. <ll@velaaa# Ohl©. 
flit ¥ai*lou® earb6:^fM«tli.fl©sl.li4loiti wire dbtaiaeS from 
Hereiale® P©wa.0P 0#»pmay, .Wilaingteai ff ,• 
Til® Bmrm of the iattida mitd. la tE® txp©rl»©mtf 
rep©rt©a latr® oi»igia&t#i fr@a tto® of imaea 
©on-fcettts pfiffloved tmm a flstmlatM e#w fflalii-
tataed m a rsgulftF datri* fmra and kspt at th® I®wa 
Stftte College Dairf faw« flit oaterlal was str&laed tfer©«gli 
four tlii.Q'kmmm of !#,« 50 grat© elie®st©l«tb. amd pl&e©a la 
warm thermos bottles, fh® 'wuteii liqmlt wat th@a t®,k#a %® th« 
lafesratory aafi <is«a, luaeAlateli' for «ai:|>«Pliieiitati®© pitifp^^tts. 
The ptmtn conttats w®yt reaovet from, th@ «l«.al feetwtea ©Ifht 




fhe alatmi ®^l©y®d tii %he f®w®Rtatio!i laedi® 
wm th.t 9m giT®s WmTmm0k»t Bettet ana 
(20| siaa liat "Ik® f%llmlng mmprnttlmt 
Sodium phosphatfi iaoii©feii.ii© 52.5® ©s. 
Pyaa gQluties 
A s®l\iti@a ©siitaljaiEi M* VMGMT gmfi® mrea ptr 
lit«r ©f distilled mmter wae matd ai a nmtritat for tha rmata 
aie»«),rgaiiiifii. 
5. fteipteyyiataa mm$tv» 
Tlis phdsplisfTtattl sttgsrsi ^weest-l-p.IioiiJliate ipetmMlnm 
B&1%), ,gliit@s«-6-ph®i{jliatt Itearits® ialt) iiat fini@t®s«-lt6-
tipli®ii>hat« Cteariw talt)#. ©mpltfed in this lnT«itiia%i©» wtr® 


















i.ii g». Q,^K 
O.QI fB.. 
20®© «1. 
6. ag&F c§..>g,l.>| 
SugOE Agar was obtais,e4 fire® tfet Bal.tt.!i«F@ llelogieml, 
liitbopatoriet, laltla®!*® IS# 
.SMSm 
fbt powttrtt phytdnt, a papnie aig«i% @f soja nt&li wat 
©l>talii«a tli« B«ltia0r« it©l@gieal. la©.# 
3.8» Imrylaaft. 
8» l,gR|.l,P.Si.l,. 
frfptiemi©,! & peptam# d#Fif«A f»m »«f4n HF P&MMMTLE 
•€ig§sti@n, wa® fv§tm tk® li©l«igi®al 
liRtoo^mtsritfi Im©., 18# 
9.. FRMT%,M»E^VIHSTM9 aeftim 










fit# jmst ustt la tMs tnvtitipitlOR was tb.« 
d«lifai*at®d pairdti* f#» of life# Mmt& temt Mtrmt 
tmred W the Blf« Dttwlt 1, lt@lilgsii. 
3f 
Bt 
Ml efe«al#alt amplag this iwvetttgnttsm mm of 




®te #f th® a«tafe@lS.f» @f HF tfet# wuita 
l»-0pmtati#a ew *b« &M9 4a 1ife« labsmtary. 
fhis J4 irity® ifmifi «i«4 t© ilattftt# tkf |]| pKietsiti# 
hm hmm saaS# fdsslMt W 'th# nm of tMt lafetimfoir x^tHi 
mm mem mmmtf ttMs-t tk® HFtlflgiftl iwea . 
urtlfielal. w»ta ©f ». »ut»lei» of Ifl©a»®r«3? 
naiks QT tt«f tube® @f varitw# si«f« ttftadliif m tli« t|pt at 
«3®0r4®«iit pMrtQTme& a»t tli« ©f ©ell«l®»«-ttfesttiii 
©mlliirf rtcimiptd. fii« ©ultttFt wmmls t« a tfeflfun®-
i;lat4®®lly w^tmr %A"fe ftt f®F & pi»«s®i»4b»t 
Qf tslats tfe# fteysltal slMtlar that 
d«s®:Fl%M by -fipaA# «Rd Cl9h i® 
mh^m i» A ttTe& ai^T# tli® batfe 
hmv%m a» aajmstuMf ii«t€lt iralf# t&r f«»«.iitat:l.©a ©^tmre. 
flit t4®,*4dt w»:S iat® 'ittaiia toy 
«xt@maiai a glats ifeiifei was m mV^§T tmfelag 
Itatimg f®- tk« ¥«!••,. thwimili the &fpi?tprlatt 
stopp«i* t# witfete. ®a#*fcatf la#k of tfee ©f tk« 
A ^a«fi «©witl<in TM%9 M& plae#! TK® 











fIfWNl 1,.. ,1^ tVMM 
0ai%@m dtoxit® aaft wpsr# Th% mrhm dloxiAt gat wan 
Mtomea tut ifl ft sl@* mtt la oMer to aalBtaiii 
aiii.»i*0fele e®a«lti«ai im. 
In en large ptipemtaft of tii« ©3^«rla#sti tli-at w«i»i ©om-
4m«t«4 durlRi tilt® @f e®llml«tt liy 
ttof ttit»@rgs»iiai ©f th® %H% #«lt«p©« 
pr^iir«t IM 5it »!.• nrlAt-fflQuth, Sfltiiii#ir«y 
a&t»lisl« pl»®«t laitlftllf im mt flaiks eoasiittt of ^ g®. 
•®allmlo®« &T a atrlwtlire ©f etIM©»«i 32.1 «l. ®iii®ral 
selmtiea atserltetA mi#i* A.*, mrea 8®lmtt#B, 
Slid mmm0. wmm distill«i *&t®F t© aak# ^ t@1«© ®f 2ll0 nl. 
T® tMf# B®0 ®1. ©f tm&mlm wat acMtfi. «i« fl of th® a®dl«a 
at tlil« i1«g» wa« msnftllf «% tu% A«iir#€ pi €.5 - ?•© ttom® 
tl4 a®t rtqml'Ft mf Itta@tl«t.«ir f©ll@wiag th® 
px'wp&mtim 0f tto • fmr pmrpmm m aliquot 
wfti -witMrmm. fmrn^ «mh flmk f«r aaslystt* fh« 
flasks ¥0-i»@ tb«» plaeta ia ths *tM©«@«tatleftllf e©iitr@lltd 
Wat®!' feath* Si# ut^ppmr mmmyij tm taeh flmak mm 
tii«B ma. tfei® #%3p#a* ©f m'p^m 41i*»®ttd thr^iat^ 
•fe&f »«aiA. fii® pH mf t&« ettlt*j,F0i vnr® 0h#(^«t p®i*loai#ally 
m® t3tp,«i!»lm«at hf tut® tM« l@ttg 
l®«a «ltetrod«» fmm m. l^lttli pH maa fomt to Is® 
helm 1.2 tli»jr irer® adjmgtsfi t@ 6.i wlt^ ««lutl®» ©f «a%«rat@4 
ill 
©ai»fe«»att, Baring mwlom tliit tnter^ali allquots 
•mm with&mm tmm tlj« f#»satati®« ©tiltMres f«r s«%ieqii©iit 
e. Malftitta. P]p9;eeitti'«# 
1. Oiftrifi#fttleft Qf fei«en%fttiQB s^lut.iQ&i 
Ssffifjld® Qt tk® tummtmtlm wtr# 
%y t&t ©f BeaSi aslni ©mialiw j^Arttxia.® with 
illght B0aifi©a.tl,#a. of fllttFisg dmrlag 
tteit ©l*rlfl©iitl®a tto® atfrotdlalE®! ia»pl« mi 
©tntrlfiig## mm tilt umptiftftttet fr©® %h» rettdiae 
f©r 
.2* ef rMmeiaa amgari 
««thod ©f Mrnfmm «ad Fialasi? 
( 1 2 2 )  m.§ fQllmM witkmit rnmiflmtlm t9T tht quAatitativ# 
dtt«wla»ti#m @f »4tt@iBg fht tstal TOIj-
ftftiiets ift meh #.a»fX# wm #al©alat©t la t«m.s of fl^eos© per 
1.00 ffll, 
3* tetftrffllEatioH &f tot^ Tolatile aelds 
fh© ©f 'til# fmttf ml&M ifR« ©©mametet 
fti ©ntHaeft %f Mwi.sk Cii'lt fht aiitllled w«r® 
with s%«»Aft3?t s®aia» liyai^-xldt t© tb® pkm^t m§. 
fh# tatal aelt® wa» %M t«wta @f atetii 
».©id p®r lio ®1. attimw. 
d@t@CTiiaftti@ii #f reAmtiiig img&rt lay flltty 
SifirQaatokra:my 
fli® t© d«t«et pftmniiig »ttgar« fey filter p®.p«r 
ehroaatogipapliy wat estentiallr fit sm® at that Hied 'hy Wild 
<13f) 
fh® WMM ui-t# @m tla.®«fa 0f" 1-|©» i.n€ 
Biktmyft ^13 filter pitp#r ©at to S $/$ 4a^* by 8 ta. fMi 
PMT%LM%B.R tii# wai chosea  'HMMMUE it  eoiilt  HE miti MLMLJ 
la tli« e@iilialnsfp« that w»» •tf&ii.abi®. 
sanplsi fmm %%% media •*#!*« first 
fey the d««'©rl^«a «ad ta 
dpya«i« fey » &tmmm ©f vmm air. fMt F«sidii« wm tli®® Msmlmd 
'With a wall mi@wt af wattf. fhme ©f 
emffeofeydimtts mm «qiattl«taiit tmm ©aeli ©tlitr aloag a 
llii« 2 m, fmm the fetttna ®ig«. la m@»t ©&«## lli«f •irsr® 
spAe@a 3 sat. apart» Ii0w«v«f ip#ts e«stil.4 fe« pla®M ft» «1®»# at 
2 M, &»t still flTt Sitt&ll. qmatiti®# 
C3«% ;al.) #f isapl## &M ef ©©uti^i iwtgftyi {% pmr ^mnt) 
w«r« applied wttli « platiR*i«B !l®©p. In mome mwm tm Qtetala « 
mm^ mmmmtmtlm of nmtsspliti, tttseesiive leepa ©f 
SQltitioa w@i»e a^liet t® the anat sp®-t &ft#r pi*®etdiag 
aritt. 
A-tttadlng tfpe eliTOaat#gi»ap-liy w»® wi®4 in all txp«rla®»ts. 
fh« eont«ln®i»s ME&. w®rt wid® s©titlit€ galloa Jjars with i©rw 
lldi oli.taiiiet tr&m tli® ©wiat-Xlllaols Sl&s« Cmpmf, Brl,dg«t®ii* 
i«w J®rs®f.. 
After the §p&t§ *»?« a^plitt t© tli« filttr paper aat 
arl«a.» th& pap«p was fo»@a i»%d m ©yl Inter fei' bringing th® 
eiges tog®tfa«r «ad jaialag thm wim. m»t&l Bt&plm, 
mm feeiag takea n&t to mXlm tk» e&gma t& Hm&h, paper 
eyliattr ws.® tbm plmmi. im a galloiB. J«.r ^Xeih e©iitalii«d 
«ppro3cl«ateiy, 70 iil» &f d^wel&piug $&lwmt »»a tb0 fettti.® 
eappe4» fhe &hm'mAt&gr&m w&« allowed t@ •ttaaa in th& soltfiit 
tmtil the mlremt h&A remkM tli« t@|> #f t&t pspsr eaplllary 
ftttloa, fhiM r®cmlr«d fw»» t© 8 temrs. flit ©ferorofi-tagrgt® was 
th&M rsm&tM tr&m l^e Jar# drl$t at 3»©ii tmpemtum 
retumM t& tb& Jar for &tt©tk@r asetali 1# a«ilr#d. 
ftie t«ir«l©i»iag solT«a,t eeasistM of tlir«-t purt® of water* 
fmr parts &f pfrialft# ant «ia: parti^©f a-lMtft alsetol, hy 
mlvm® f22). fh« mlrmti knew m 3-^1-6# wtj f@r f&ur 
©r flvt mmntn m€. thm dlstaMtA a# it« ®ff©#tlT®iie®i in 
aoTlRg ana r®s©lirlftg aat«rl&l» m the eli,»s«t@grams 
sigaifleantly r®itieta. 
fht reagtat u«.®a to ttt«#t tfes r«€«©liig earte#fe|rdratts 
wai th# alMnltef -tapper reag«ttt. It m* pr#pi.r@a toy dlflsolTlag 
7,5 gffl, ©f e©pp®r iulfatt la 100 wX, ©f w®t®r ftnd aMiog tM«, 
KK 
with ttirringi t© ft 8Oltiti0ii of 25 gii. sf Roclielle salt aad 
.go, 0f anli|fii»oms i®ditt» ©arte^ttatt %n 300 ml. ©f wiittr. T© this 
fflixtupe was atttfl 500 «1., @f attlijl uleohol and the retwltlag 
®'©ltitio» ailwted to 1 liter with distill©t wat®p-. ?hi« solmtidn 
was ott tfet e'feTOfflat@gi»a» mtil aeiittnet 
©apleying a, D«?ilteis® I©. 31 at®«ii«i* with ft' ©@,iitlntt©ms mir 
«tr®aa. Tht 0hw?ffl«t®gi*«« vm thm hmtea in m erm at 110®0. 
fsr 5 aim. After this p$ri&& tM ahmm^t&gmm vm 
witli & pli®spli®aol|%die a©i4 i@lmti#ii. (11T)» wliieii Ife^i^tight ®mt 
a® blti.# spats tb® ar®mi i^.tps ytfittetioa of tlie e@pptF th@ 
itigiii* Ma ©'ecmrFti.^ 
fli® |>b©spli©ffl©lyfedi# a@id selutita was pftparea by adtiag 
appFexiaiattly 50® »1.- ti«till®4 water ia isftll aa©iiat« t® 
150 g«. Amm&Bi&^trm m©ly1>dit mM atiA f5 gra* ledimm 
©Arbomte* fht aixtmr® was tli«B Seated t© bailing oi* mtil 
all 9f til® in®lyMio_ mid h&i. ditaolTtA,. After tlif soltitiQa. 
Iiaa "been filt«rea» 3§$ «1. of P®3f ®enit •©i»tlidph.®ipli©i»ie a«i4 
, waa ftMea. .fli« s@luttidii was thea e@@le#- mA dil«t«i. t@ 
1 litti* with, distill## watsr. 
fhia mrnbinaMm &f m&gmte ti^leyed im tMs pmmiMm 
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k, fto.:# #f foiuene •©« Oelliilelfti© A@ttTltl«s of 
tmrnm llef^drfaaiswi 
VM&AM itat f^rwit w«i*# th# flrit to sli©w ttot 
ftaliitptlti itaehi &« telmeni f9mm& the pm&mtlm @f i»e€-u«tEi 
smgars in i^«,eii liquid,. fMs mA "mM f©ll#wi€ a fm fmre 
late^ hf itltes# SwFtll mm Smtt®a 1A0 stAtfi tliat 
tolmeae wai the asft ©ff«@tlts to p:r#'r8«t f«rth©P 
%hmngm- rtteeinf sutettaaett tliat w«rt p»am#@A ttifimg tli® 
ftmentatlea ©f mltulmB fey -fweii ^•a@ttF4&. A linofetr ©t 
©xpfrineats wem in ©Mer t© ««siifi-r« tti# rtsuXts 
glv«it by itifes Si. (S-ii')* iiiltmFes w»r# pi»#pai*tt iw 250 »!. 
Irlenafi-®!? flatki tjy aMiaf a tefiait# s»@«at ®f j«eii 
at »,'t® « fflttlttw ©f limfftp Caixt»:i»# ®f 
0,0-6? M ant KHgfO||,» pi €»98)i tllteif 
pa|5«p). aat a,# «dltttrii« w»re tlitii iaem^attd im « 
tlieradstatiea.l.ll' mt®!? at f@i» F2 feows* 
A tiilfmM Mi th& f®il#itiag 
At tai»i©a« liit«fTOli- ita aliijiiot m» wttMr&m fr&m @mh 
m&mXng mhstm&m» F&r mmsBimm the 






md aaalyssftt Ha f®T tfe® ^fteemaaatien ®f 
til® F®swlf®-df thit .©xptrintBt# ss glrm in.TalJl# 
11 It wai f®niid tliat tolm#n« a»tsted tli@ gmmth ®f tli« 
e§ll«lol|'tie batteria aM fewuglit ab®«t m memmlMtim of 
M&MELNG 8«t>itaaesi. It was a®t«A h#w«Yeri that aftti* ^ HMVLM, 
th« &e®wi»alatl©a #f rtA«iilmg sttteftaae«i a«,@i*tats<i 
ia mltum iumtjer •»!§ a&r sm« t© the fa©t that th® 
tolwtus was p®a®'T®d 'fer vap@f»iEati@a t® m that allownd. 
th® tom@t«ria t© mi® th® ftvailabl® sagfeM TQT th#!? a«ti»itl®». 
fh© mA Qf Meitm f84) tit m% a®»tl®ii thii fcthavior# 
aiid th®»fop« i» ey^mimmts the "foXuHit df t&%nem was 
4wi»tas«a. l®irerth©lt«8 thfsa rfttult# d© eo»?l» prerlouily 
rtperted mrk ^ieh »liow«tf that, the prmmm ©f telaene ia 
a^ti-r© c«1,l«l0s®«-Aifesttag oW.Mmn rmntt^A. is the 
iatioB ®f r«A«eiiig •snh«taE©®» la the grwth ai@B»trttwra. 
Smf C103), in his itmti#® e@®e«rmim.g €tllwl@s« 
«tiliiati#a hf wmiaai ai«i^#i»g«Mifiifi| «apl©f®a a miaeral 
»©luti0m <«ee Mftt#j?i&ls> patt®«i«d after th« ©o»p#siti©» of 
sht^ «mliw. It wa« f«lt that it muia he i»t®r©itiag t® 
eoapar# thii eonplat# suit solwti#a with the Mff#r aoiuti®® 
us id hy Mfites St (8^5# m giv«a piwiamsli'* fer th®ir 
eapaeitr ts aaintaia th© aetivitit® ®f the •fma©ii mi0i«®rgfijii®ffl« 
and/QP th®ir ©nsyrnes ia M .IISS. faiweatatioa®. In aMiti©® t® 
thi®, th® eeH®®Rti*ati@ia mf as gwuat filter p»p»f» 
aad thf ,tf •ia®#«lw wt» 'fiiFisd i» »@aia. fht 
©9fflp©sitiQii of the eultmr®# is giTea ia fahle II. 
•d » 
K § © jS 
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fable. II,. ©f tl® e«lltilo«'^t-aig««tliif ®«ltai^«. 
G^TMPM ®«llid.o M Buffer Miseral f&lttaa# Ms t met 
sol. sol. «©1 water liamtt 
fill. M.. la.,. «sl. A., 
% 0»6 285 75 
2 0.6 285 f® 75 
A 0.6 285 75 
1 0.6 285 ft 75 
1 t.6 M % 253 75 
II ©••# M IK f« 253 75 
III 3.i 28 1^8 180 
IT 3.i 28 fi IM 180 
5® 
fh# psstJlti ©f this ®xp«Flmsnt as gtrm tn faMe III 
stowsi that elthtf me &t tli« salt iciltatiQas ©©ataiaed adequate 
stttri«nti for th.# mio^dfgaalsai aad/tp tMtlr tBSfTOt. It 
was also motet th,at th.® Ittertsttd level of the antlieftl® 
pfeT«nt®d til® aeetiaolatsd rftteeiRg sttfesta»e®s t® fe# wtillztt 
fey th® baeterift as was t^erlsatta Im tfe® prnvtrnm 
Swtral i.Bv«itliat®?s i3^eh&m& that 
•rolatll® fatty aeldt imete m femle# ae«t4e mid te^tyri®! w@i»® 
l>TOd«ie«a m tud-pr^dwet® @f etllml#t# digeiti©» toy immiBitl 
BiieKJ©Fgaiil.s».s» MM ©xpeftMfiit was a#«l)pi.9a t© ®h9w th« 
i»«latlon0lilp @f tfe» pmM&ttm Gt .sltofil-©feaia ffttty aeia» t# 
tb« aeetfflnlfttloa at mm©ing mhMtmmms Mring eellulO'S® 
aig«stt®B In til® pT0mnm m& mbmm® ©f t©lm«ii®. fh® eo-a-
p@sltioa Qf tfa,# ©ultrnre stdia #«i»l#ytd f©r th^li aat fmtmm 
©xperiatHts wa» After that eaploytd l>y Imf (103) 
ant deserlteet md»a? l«t&ea«. 
BmrlRf the ftmtntatioat aliquets w#ptt fr&m 
tha mltumM ^ aat aep«teiai«®€» flis elarifltA .telutioM mm 
thtft uiet for tfe# aet#fmimAti.&a @f total rtdiaeiag sufettaneef 
and total -s^olatlle aelfts. fh® rtJtiits tMi ei:pfrl»eEt art 
glTen in fabl# I¥ and yigtti»« t. It is «via«iit tkat the volatile 
aeid.f^ fcuftinta eoastaat and th9 reducing «ttbit&R@«i &ec«iii£Lat«d 
im the ealtwrts havlag t@ltt®B« aM«t dwiag t&® fff®©atati9a. 
fte.® 'brmls.m'm Qf the ©tllttlO'S® "by tk» ffliewtrgaBiaa® t® pi»®€m#t 
fmia.# Ill, FHS accuMulation of reduoiag substanew to 
cultures In th« presence of toltien® 
mmelng emhmtmncm tmm glw«©»») -ffma* p^r 100 .A, 
at: Bt©ar«-
© m m' 72 
X 0.000 0.002 0.002 0.000 
N 0.000 0,085 0.098 0.096 
0.000 0.000 0.003 0.002 
1 0.000 0.028 0.090 0.090 
1 0.000 0.000 0.000 0.000 
II 0.000 0.059 0.0?2 Q,0?K 
III 0.000 0.000 0.000 0.000 
I? 0.000 0.198 0.196 0.190 
fiiM# If. fmmmt&ti&m of by ipw#® pmmmm 
wi_ mhmmmm ®f t^l-asa® 
Redtieing su¥«taii«s (as glucose) fopaed, 
grasis per 100 ral. 
Determined at: hours 
f®t«l 'Tolatll© acids C&« 
mmmtle acid) foraed, 
per 100 ml. 
B®tmvmtrx&& at: hours 
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GRAMS VOLATILE ACIDS (AS ACET IC ACID) /100  ML.  
fdl&tiXt fatty at eiai-pr '^dtatts was mt hmpmre^ In th® 
aljsene® ot the 'a,Btt«®pti.#. It mpptmrtt tfaat t0ltt,«e liRfi ths 
atollltl' t@ iaM"blt tli« g»wtii of «i®-»#i*gaai,sas, Mt m% 
ti*® aetlflty ®f tb# ©msfae syatta litoiA tkt lii-direlfils 
@f tha MVKUL&M T© i»®tti©iiig ©©apTOttds. 
A» atdltlomal was ©©mdwfeed In ©rt#i» t# 
TOppleatat tkeit rtwltt. A vl^rsmi #f iisllwl#s« 
(»g gfO-«i ia f i l ter raaf i i  pmptt-mAf 
wtoti®li A pei»lda ©f S.ii' h@m.pi ia a tliesaoftatiealli' 
@©tt:l'Wllsa At thii tl*« m® atiet aat tkt 
f#meRtatio» allowed t# etatismt. At vai»i@«« iuttwala 
atdit t  wBm MinayzeA f t r  rsdmeiag i ina wlat iX® a©t€#. 
flit thili B-SPERLMMT &M«t 
aatitiQaal #iria9a®® tfctat tftlmeii# l»hlfett»d part @f fee oi^gftiil® 
ii©ta%al,lsffl tilt Wfflis It is'cltarly ffeisini 
fey ewltmr# sm«"to»«r» 2 tMt ilf#«tl©a @f itll'ia.a®® eoa%iii«®s t® 
th« p©lat St wMah wlatil# fteiai m w&ll as othti* ga.ie®mi 
et.r& pm&nmi. at a iUtt »t«» i.#,| tiewi &f 
. fem&nt&tim,- At tM# peA toltttui ana 2 
aaaeA to the m%Mm, ftie pwAuction &f f&ttf 
atid® 0t0pp«a afefiiptlf tk« t»«imeiiig »m1&st«ji©«s 
mpiaiy la the ©mXtmrt attlia, fh« otli«r tlii*## wtrt, 
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B» Ftr»@at:ation of tli« 
licf^^rgani ir5* 
Sie PRMTLM* txp©r»im#ntal work om THIN has 
shQm that tilt pa»eii ater^QPgwlsa® ar® aid© t® €lg««t 
eellul.0ie, ia tfr# f@» of flatly fr-ewt filttr paptr, to , 
til® TaridiM #ai-.pi»©atteti, ila«« this f&rm of eellwles® 
it a lelia, aaterlal^ •©©mtatt ©f the imaaa %mteT%& 
witli 'Qi© ©©ll-ttl©#® flfetrs ©sftaot 1# "mrf mtfom* Isep^rlaeat# 
wer# 1^tp«f©r« e®atttet®A «apl©ylRg tolmWt eell-olost dtrlTt.-
tlt«8i aaaely tk® M the »@ure# ©f 
th® asttrial la th® f*ri©«i ffmeatatluB »«aia.. 
fh»f@ i}o»p©n»€'® wsf« «mpplt®a th# aei»®ttl0i Ceapaiiyi 
Vllffiiagtoai Btlawart, mfitr tfci# iaa.mit.Fla5. attl^&tlea ©f «e. 
eKS., te©l»le«ll.r# ii «©€tea talf ®f earte©ic|w«tfeyl« 
etll.ttlo:ft EaTteg ft 0l9««lf e®a%i?©l,l«a amb«r &f s©diw 
g»iip» introduoet tat# thi® ©elltil#se aoleeult 
t@ bftoi ttlsomt 80laMlltf %M wattr. fli®. ;pf®dm©t .ts Mftam-
f«ttwr«t W a t»ir©l¥ff esllTja#®® of lilgfe pmrlty 
t® tee tm&tm flFit 'Witli alkftll auft thm witM 
•Hoip. +. ciGHgC©o.8ii —> + nam 
57 
Sl»s# mmh aab|r4r©glm0#it in ©tllwl©## 
©oatAlas fhrm- MftwEyl gf^mpi *itli tis.® iodtiiia 
mm •tli«©r«tie-ally ©aaplet# r«a«tl©B 
wmM mesm %%& tf thrm i#ai«a 
grd^pB p«i* mit. itt©Ji a ®@,aplfl«l|' rmMtm 
wQtili. HM® & ©f 3,i, fh« S»F®W1@s-
Fowtsr mmfmtmm* tfesii ©«lltil®#« itFlvstlw# 
Mfliii a TOteititnttoa i,3 t© l.f (0.? b#|jif tli« 
t fptK sxaaplt  . l ias & i#gr«« ©f 
ttatl®!! &t i.7 01* ? ottt @f 1# airtiyt-ipimf m%t% fea.v« «t 
»« ftftttafatloa <9f ®:i-?tl fef «ia«a was 
•tarritt mt %h« rm.m tt«iwetlqm« «® 
pf«vi®«sly. fhm §M§ ttipa^at wat prnt latd 
fey irig@i«tti itgita-tieft ming thw Warlag ilt®€©r» w*« 
ftM@i t® th« irarieiis ©«l;lmrei t# «®t t&# astiteptle ©3? 
ai« f«t«lts ©f tMs &» gifstt la ?I, 
amd fipirt 51 sto* tfcAt th# rmta l«.®%eria li»,t tht 
«ap«eity t# fettatk tli» solublt tellol©«# ami t«fraa®t 
til® lmg§ «ol®eult t@ «a«ii6r,t featttiag . At wa# 
a larger e#a©,tat»t4#it #f C^C ttot ®f 
































H .jrt i' » 
© ® 























I  l . l  I  
# 
« + + + 
? 56 » 
+0 • +0 
r« #»' ri 4-
w. 
# a i 

















I F /  

















0 — — ro IN) oi OJ 
01 O cn o ui o ^ 
GRAMS VOLATILE ACIDS (AS ACETIC ACID)  / lOO ML,  
O 
M 
1,. ®f fsyiemt thgaigal M T^MM%ATKM 
©f CMg hr rmm ml&m&wmm%»m» 
IpoB, %hm P©wtt.r f©»p»f imppXlea a 
,aaal(«i»^ «f pi«€wt« e3qi»«r4ffl#ntal 
m«s,« Aft e^,er4ii®nt w&s t®«iga«a t.# ©"festi*?# wMeh selmbl® 
MMMM& w*« »®#t smsfttptlM® t@ tli,® attida ©f th# 
mijieii ale«#Ff«al««s* fhe @f this atrndy <»«« ftM# 
YIt) »h.m9& t&at all tkt..dfi miea wew difsitet 
Fapt'ily "bf til® A©ti<itt,. The fimty fiNiiaa€ fiXteT 
p»pMr mA W9m defi?«A«€ to m «l®w«r ©r 
la nil m»m teiuta# «» found t® p-peireat the ®®a-
v$m%m ®f tto ^r««a#iag fm%%f ae4,d«. 
At n ®f tlitf©''0"fei«yiriiti©as a a«t»bs^ of eheaioal 
wem la 9M#f t@ find otk#r ia&iMtdry sm^ 
staii-©«« tliat w#«I,4 thM conrBw*lon @f for»»t r«a«#taf 
iwgari fe ihdPt-tfeala fatty aeidi a.mt»iag Hi® tigtitisa ©f 
fey rmm aii«i#fgaa4«»s. 
flat ftfaamtAtisa 0Mi-7ii 'toy tkt ^a«a w« 
®m% mtHliiag %&« A# mA«r 
El#i% mmlmt w«rt 4» » ppuXinliiary 
exf0rla@ttt ia #r4#i» t# m©t» ®®-sp©wta. w©Wlt 1>-i»iag aliottt 
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faWi® VIXJ. Perraentatioa &t CMe-?OH hy ram@a uicroorgaftisw %m prestmeg 
or absence #f mrlous chealcal ©ompounfis. 
mask Antisaptie mA Reducing substances (as glm©#s«| 
molar concea- foraed, grams per 100 ml, 
tratlon DeterBSiner? at: hoars 
® 12 f# m. 
1 Toluene 35 rtL*.  Q,tm i.m 
t  1^- Sodium 
eyaaMe O.OIM + 0.001 0.008 0.011 
3' Iodoform O.OIH + «,©t© 0.001 0.008 0.008 ft. SOCliUffl: 
if 
fluoride O.OIM + o.t§# O.OO^t 0.007 t..§84 
. 5 Iotoaeeti« 
i  1^' 
eeiia. w,mM. + &.§O0 O.il® 0.013 • 0.013 
Forra-
&ldehgr<3« 20 ml. + 0.000 t .ooo 0.000 f Th3'Wol O.OIM + 0.09?' 0.111 0.117 
.i 1$ Ghloro-* 
form n •al.. + 0.000 0.130 0.131 0.046 
f - Toluaii© •35 m. + 0.000 0.0^7 0.0^9 O.Ol^f 
iM *• + 0.000 0.002 0.00^ 0.003 
1^ folmsa# 35 ml. - 0.000 0.003 0.00-^ 0.000 
f a fe le  IX. .  r«CT»i i t s t ioB ©f  "by rmtm ttlero^rg&aisas in tM® pi«««n®® 
or mbi-eae# ®f softtms' ©jmniae 
Flasit Molar con-|i centratton 
of sodtua 
cyaalde 
Reducing sutost&nces (a# 
pi M eo e e) fo ria g , grams 
per 100 ?sl. Beter-ffllned 
at; hours 
Total volatile acids (ss 
aeetic acid) fom®d, griams 
per 100 Determlaed ati 
hours 
•# IS M #§• 0 If f%. 
1 1 1 0. 000 0.000 0. 001 0. 001 0.000 0.001 0.000 0.069 
t 1 0.1 0. 000 0. 0. 050 0. 062 0.00s 0.00^^ 0.010 0.092 
3 1 0.01 0. 000 0.025 0. 035 0. 037 0.000 0.025 0.075 0.085 
.% 1 0.001 0. 000 0.019 0. 022 0. 02k 0.000 0.132 0.237 0.35^ 
5 1 0.000 0, 000 0.012 0. 012 0. 015 0.000 0.21i^ 0.^05 0.616 
€•  1 0.5 
mo 
0. 000 0.000 0. 000 0. 000 0.000 0.003 0.003 0.000 
noculuaj 
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GRAMS VOLATILE ACIDS (AS ACETIC ACID)  /100  ML .  
X, Fstr»eatatl©» &f GMS-foi, «»#» %m thM pmsme® 
#!» &T t#€sf#i« 
flasM mM Molar con— 
^ ©entrattoB 
of iodofona 
Reducing siiljstancss i&m 
gly^s#) formed, gra*s 
per 100 ml. Deter®lji#€ 
at: hours 
It M M 
total volatile acids i»« 
fteetic acid) forme&t gftw# 
per 100 Bsl. Detemin®! mti 
hours 



















0.000 0.033 0.055 0.069 
0.000 0.02? 0.0&8 0.056 
0.000 0.035 0.0^^ 0.050 
0.000 0.02^ 0.033 0.033 
0,000 0.023 0.022 0.023 
0.000 0.000 0.000 0.000 
0.000 0.060 0.088 0.008 
0.000 0.0^1 0.081 0.066 
0.000 0.058 0.077 0.076 
0.000 0.068 0.178 0.250 
0.000 0.1^1 0.276 0.3^7 
0.000 0.000 0.000 0.000 
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GRAMS VOLATILE ACIDS (AS ACETIC AC1D) / I00  ML.  
fmlil# XI. Fermentation of GMC-70L bj rum#® «lsK»#ffsais«s in tk® pF#«®a;@# 
and absence of sodlxia fliiorlde 
Flask CMC Molar con- Heducing substances (as Total volatile acids (as $ centmtion glucoseT formed, graias acetic acid) forced, grams 
©f softlijm per 100 ibI. Detenainecl per 100 si. Betenained at; 
fluoride at: howpB hours 
§ 12 2^ m @ It » 
1 \ 0.5 0.000 0.197 0,268 0.328 0.000 0.071 0.082 0.088 
t 1 0.1 0,000 0.059 0.069 0.084 0.000 0,008 0,076 0,087 
3 . 1 0.01 0.000 0.037 0.0^2 0.055 0.000 0.128 0.210 0.285 
% 1 0.001 0.000 0.021 0.020 0.020 0.000 0.12i^ 0.207 0,326 
1 1 0.000 0,000 0.021 0.021 0.021 0.000 0,132 0.224 0.316 
€ 1 0.5 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 
(no 
InocmlWiiJ 








VOLATILE ACIDS (AS ACETIC ACID)  /  100  ML 
f«M® Xil. ©f CMG-701»/¥f immmm »iei^rf-«ai8as ta tfe« 
&ls«©Re-)i ®f nalonlc a#li 
llask •«# Molar mm* Reducing siibstanees volatile a©M8 (*» 
eentratl0» glucose) forsaed, gpatas «.©#%!.:© acid) gmw# 
of malosl® i>er 100 ml. I>eteimliie€ p«i* too ffll. at: 
scM at: ho«ps ko®!*® 
©• If G XI M M-
1 1 0.5 0.000 0.031 0.031 0.031 0.000 0.000 0.000 «.«§# 
t X 0.1 0.000 0.031 0.0'^3 0.0-^0 0.000 0.115 0.362 0.673 
? 1 o.oi 0.000 0.036 0.01*6 0.0^6 0.000 0.201 0.288 0.35^ k % 0.001 0.000 0.037 O.Oii-5 0.060 0.000 0.027 0.231 ®.t# 
1 % 0.000 0.000 0.005 0.019 0.018 0.000 0.181 0.328 0.%®^ % 0.5 0.000 0.000 0.000 0.000 0.000 0.001 0.000 t.om {«® 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE)  /  100  ML.  
n ^  o • I 
2 poop 
o bb —b) 
^ o>oo c/j " 
o 
ro 04 4s O) (J) 
GRAMS VOLATILE ACIDS (AS ACETIC ACIDS)  / lOO ML.  
fstels SII. Ftmaentation of CS4C-7fflL ««#a tii the 
mf abssne® of th^ol 
CMC m&-
% ceat ration 
of thymol 
Rea.acliig substances (as 
glueose) fonaed, grsias 
per 100 ffll. Detes^ined 
at; :tours 
fotal volatile acids (as 
beetle a^id) foraed* graas 
per 100 Determined att 
kottrs 
i- U M M It 24 M 
1 1 0.5 0.000 0,115 0.351 0.^72 0.000 0.000 0.000 0.006 
2 1 0.1 0.000 0.283 0,H56 O.w 0.000 0.008 0.000 0,000 
3 1 0.01 0.000 0.272 0.455 0.424 0.000 0.045 0.046 0.039 
4 1 0.001 0.000 0.040 0.067 0.078 O.OGO 0.191 0.240 0.253 
5 1 0.000 0.000 0.004 0.019 0.018 0.000 0.182 O.329 0.404 
6 1 0 . 5  0 . 0 0 0  0 . 0 0 2  0 . 0 0 2  0 . 0 0 2  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
{ao 
iaooiilwl 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE) / IOO ML.  
— iN> 6J 4^ bi 
• • o 
zpp oo 




~ ro OJ ^ 
GRAMS VOLATILE ACIDS (AS ACETIC ACID)  / IOOML.  
m 
TmWlm #f W mmm mtmi^T^rnXsms %m W&m pt»©s«w«« 
®F «%«««## #f t»a0»««t4ii »m%§. 





Eediieing substansts C*# 
glMOQm) forraea, 
per 100 ml, Betemiaed 
at: hours 
total volatile Acids |itS 
meetic aeid) fanaed, gmms 
per 100 ffll. Det#r©l»@i atl 
fc»ar» 
t It M 12 M M 
1 1 0.5 
t 1 0.1 M 
. 1 0.01 
•| , 1 0.001 
5 1 0.000 
6 1 0.5 
Ca# 
0.000 O.W 0.15^ 0.10? 
0.000 o.on 0.08^ 0.086 
0.000 0.0^8 0,0ihii 0,Qii'$ 
0.000 0.018 0.038 0.038 
0.000 0.020 0.016 0.016 
0.000 o.oeo 0.000 o.ooo 
0.000 0,002 0.021 0.062 
0.000 0,066 0.11? 0.162 
0.000 0.095 0.115 0.150 
0.000 0.123 0.153 0.186 
t.OOO 0.091 0.163 0.225 
0.000 0.000 0.000 0.000 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE) / IOO ML.  
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GRAMS VOLATILE ACIDS (AS ACETIC ACID) / lOO ML.  
XV. ?®iwe»tatlon mt fey ale^®i^ftalsffl« 1» the pmBmmm 
• ®F Alim&mm of -TariTOs ©i^nle sdaputtatii 
fl&mt OTg«»i€ Heaucing imtoet&a### fas Total Tola tile acids imm 
0 mmpmrnmA glticose) farmed, grams acetic sold) fomed, 
per 100 rfi, Dstenalnea g»ms per 100 nl. 
at; li®mrs l#t»»iiied att hmr» 
0 It . m © 12' m m 
1 1 Toluene 50 «1. 0.000 0.155 0.222 0.222 0.000 0.009 0.010 0.012 
t 1 Form- 15 A, ©.000 0.011 O.OZk 0.025 0.000 0.020 0.0if2 0.050 
al4«liyd® 
0,000 0.000 0.019 0.026 3 • 1 Phenol 19 0.000 0.005 0.008 Q.Oli^ % 1 Chloro- 50 ml.. 0.000 0.212 0.3^^ 0.3?2 0.000 0.000 0.000 ©.02? 
t&m 
O.tOS ®.16€ 0.213 0.16? 1 1 m^Zfleme 5© A. ®.io# i.©l2 ®.t3i §.©31 
1 • i«Bs#ie 5 0300 9.©%3 6.05^ 0.05^ t.ooi §.t l3 0-,2i3 'f .t?i 
1 Ooati^l O.Oi© O.Off §.02f §.02^ t.oo© 0.12^ i»l:S9 0.203 
Cia® 
ff 
that «h« addfd agtats prtftnttA Va.& eonfltt® 
eoBTerslon of slaple tmgars aetds ft@ ®nd-
p»aui8ti. 
It 1« intefeiting to aote, at tht# the aetlew 
at maXm&t^ dmring t3i« eel.liaost fewttilattsa pr©'fe«ss, 'Bit 
ret^ats ©%%aliitd msimg tliifi .©(anpound as l4itoiblt®r &ppeftit»et 
t# l&e th« i»«T#ps® t& %h.m% e%ts.lRet fr®» th« ©thtr ©©«p®iiads. 
In. tM« ®fts® as tlie ©f iiier®as«dt th.% 
of s '^b8t*ii«ti d»©r#M#t itatd %h® 
pm&M&tim Qt Tsiatll't mlM laei*#fts«€. ligb ©©ii@eiitxmti©a 
9f e@ap#i«a4 ia -ito..# k«a » 
ba©t®ri#©li&|. ©a fh® i»w»is 
fhs alitolttt®' mmhmtm @f tM teliibltsri' ®f tb.©«« 
©li®iil®al eoap^nttdf is urtkmami, It Is f«l% that tiits® 
©©ap®mt« prmsmt tli# iMwtfe ©f the '^r 
imwfwB witli tfe® #f titt glTWOse 
and/Q-j* iiaple m$mrs tet&m they &m he iittateiilista t® 
the umBX #ad-p»tm#tf. fli« pMo.@fM«si*|tmti@a #f tJits# ssXmbl# 
•gwgap# may be regmlFtH %%f®m tfe«f e«s gaSJi' imt@ tk# 
iat»ri®p ©f the %aotei^i4 ®tll. Bit emfm%s mspmwihle ter 
the ti^Srslysls 0f l^e ©tlliAd*® ia@l«'©«l,« t® 9m»l%er 
eoa»titm«»ts wsi*® mt "bf lafei^itary 
ai dta@Bitrftt«t 'bf the ftrtgtliii ®aip.#pi»tiiti.. 
n 
Vewap mA ilillaaa {13®I m& fewaa? and Wlw (131) 
•feellefed tliat aeli IsMblttd th® pmmas &f 
phmptQTfl&tlQm Itt aad flf©©ly«is, h&tw 
hM&i% 166) tliAt ph&sph9Tfl»-tlm of imgmrs eas lie 
mutmlim. of mid and 
.s©aim® siilfid# ill ti&feetle sttlaitlf. In ttee iaae ftar 
M$emm il2) ©©atlmdtt fmm^ Mi tscptrlaeats ttot ladoaeetie 
m%& ia e©iie®iit»ti0M gi»«at#r thm i0'"*3 M iiiklteltta 
tyaait ittgg«itlaf thmt th# ph©spfe©i*Flatl©a 
Mteliaalsw @f tii® trngftfi was iapalrtS. 
WltM tfets# is©Belttil#ai in aiiiA It 1« neted fr^ii th# 
«:^«i»t»tats repoTtdt Ji«i*9 tli&t #-i th« of 
i:®t0mettl© a#ia i« laewastd ia.tlat ®«Ala# tlie 
®f r«dm®ia.g sufe-staneet aaAeHly %nd 
th# pyedmeti©!! #f wlatll® meits €#sr#&»#d, At a #©»-
&BntTmtXm %t ®«©5 1 |©t0a#«ti© mMt pmetieallf m ^©latll® 
mlM atppt-artd ia lb® 
2. gff feet #f  phoipl i0»iat ioi i  l i iMbltoyg oa the f tgngEtat iea 
Qf CM hf rumm rnXwo^rmnlnmB 
Sel«©tiTr6-peis©ai' fea-re heem m«ea. for mmf fmm in the 
itudf ®f ©ftsya® ifiteas,. M®ft thii hma beta eonflnet 
to •pmp&mtims .m& altliomgfa. a 
m-mhrnr @f Mf® &t.m %-etii aaae ia tli« 
F®spi»ti#» ©f e«lli wm .Im tli« pr®««ii©® 
n 
ef Tariens pelsenf.* Beiflt# tlie faet that th@ Iptaet mXt. 
possesses a ao.sai© -©f emfm% iysttas# tMs mppr^mh ».ppmm 
proai.slug in att@»pti t® •fttrthei' ®lm«idate'tMe sfrntheti© 
and d»gradatl¥® pwetsitf la th© llTiag ®«ll. <fS5. 
Iftrrsn (f) ftatet ttot slum tb# dxidatif# ®aE|»®g 
•&m BfBt&ms made #f @o«p@Btats, laJatbltors saa 
pmOMm th.9iT 9ffmt e-itlieT on the sagys® prottlOi: ©r m  
tb® ©i:iamti¥«-i»@dneti®» tfittiig. fh# ©f th& piNsteia 
may fee iat©i»«t ta * ®f way# i 9 ) t  (n) lufeilaltor 
maf eomlJla© with th® initl-ai p»itli«tie (labiMtloJi fey 
a^iorld# 0? pJa«Jipfeat® of M t&« iahllJitOT 
may &t e^mfelR® with tlis ila® ©&«la ©f tht 
prdttla {«,g, -SI, -01) I C®) th® m&.f 'imir® it# 
00aflpii?atl©a <®.g. t«aa.tu'rftti®ii|| iad (a) 
th« «i0tiir® ©tftters @f tli® #H2fa« aay fe3.@e&#A toy ©©a^iaatioa 
with ®«toitftiie«s of ©l®it e^taital ©©aflptwtiea t® s«fe-
sfrattii 111# pFOitMtl© gf«mpi qt %# the @xidatl<stt-r«teetS.@ii 
systems» 
M.1. emaya© »meti©it® a# net neetssftpily ®©©ttr ©» th® 
inrf&et of tli# eell If)* S»iy®«« AiatriMtet imilA# 
tMe eyt0pl«.sa m well as at tto® Atirfa®® of ttei# ©«ll In th@ 
mXl aeafemnt. It tli®r«f0r®, that te»kiiims« li 
alitritottteA at th®'®mi»fa©« ®f the mtl mud tfeat 
fe®for« p%mtm%%n$ iat© the ©til's iat®r$,oj?» toias to te« 
• 8t 
pliO@pli©rylat®a, The latter reaetiOB shswn to oceur la 
the living «!tll tof Wigg#?t mm Wsfi;«aii (137,138)# It appears 
now that pimeph^^^Tfi&tim is » meehaiii®®. 'tef iffelek tatrg '^ i« 
aM« aTailatolt 1© tli# ©ygaaisB. ftoiert t# -©Tidfatt tliat a 
fei©l©gieal ©xldatioB atk#® it# ea®i*iy afailaMt t© the 
0rgaal«ffl threngh. .ptotsipJao'iriati^R Ftautieai (133). 
11x011 f28) is hli itmdy of TOlti-«nf j»t systsatf • 
«tat®d that tlis pheiiliekiiiasas' appartutlf r#Qtiir«d Mg++ and 
-SI lw,tli«ir iiol®f«le« for fhtrs it m.m% rmem 
for "belitving tfciat tib.# «ftEfa«-im%stra.t® t®ml(iRati,©ii iafolirts 
th# formstiQa of mm -Sl-Mg-PO||, @#,^l®x. • fhi« t*e®«lts ©f a 
Bioabsr #f- e^srimmts pmfimuBly a»»0rll>@4 hei*t sij©w®a that 
the prmem^e #f .i0ti»« llii®]piftt la aa e®lltalos« 
digetting ®tiltia» l»iigb.-t i.1fe©tit a l*i*f# &f 
redttelng «wgiiri ia th© f»wtM menmtrmm.* -Mm iasolmtel® 
pr0telii*aRpi@si«i»«flm#:wp]teosfkat® ©©mid Ttif wll haT® betm 
fomitd ulileli mt&,a pmrmt th# moramt ptotfiidryiatioii of the 
fo-mta gl.tt©0ie tht mMfm%& hf&rQlfs%» ©f tli« ©fll«l©«® 
®®l#ettl© asd tli@ref#i»« aja a:@eimwlati©a of i^a*ioing img&rs in 
the fenseatmti#» »«Aiw Mma@« and L#l#ir (8?) 
femd that tht tpeelfie iahltelttr ©f ftoipho^rylatiom, th® 
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fa^bls Xfl, effeet of adde€ m&mgmmm t& fe»entattoii of toy 
im#a tti©«j©rgaiilsag to tlie presem®# &f sodliMi ftuoria# 
Hasl #16 ^--folar con-
% centration 
of NaF 
Molar eo»- Red,\jcing stibstane## («« 
centration glucose) formed, grsras 
of per 100 ml. Beteraindft 
at: hours 
fotml Tolatil# *eit# 
(as acetie seta) 
f©Mi«4,. gram® per 
100 ml. DeterainM 
att hmmm 
It 2% % It . 2^ m 
1 1 § 
t 1 0.5 ® 
? 1 ®.5 0.25 4 1 ®.5 0.175 
0.000 0.008 0.008 0.009 
0.000 0.211 0.23ii- 0,2^1.0 
0.000 0.237 0.312 0.364 
0.000 0.208 0.253 0.297 
0.000 0.236 0.371 0.kk9 
0.000 0.065 0.070 0.082 
0.000 0,0^i-8 0.048 0.048 
0.000 0.047 0.047 0.050 
S3 
ana. a stibstantlaj 4«®re«:se In tli® protoati^a Qt vel&til® aeifts.* 
la this-©mat -aaiigaji®®® • did not r®wrs® tlie mttm ©f tli© 
Ion#, homfer It was p©lrit@4 'bf and Wtfltiaas 
C12.3)' that aangaatst'i©ms to Mgh mmmtmtimt Mft iys 
tnhllsltery &©ti#a, m(M vm is tM-s iaT0itigait.i©B. 
Otiitr plt0»ptorflatl©B • ham %&m stmdt«d la 
tMis aad in ©aali ©as# tli®s® inhibit®!^ 
eoap#\i»as haip« hem' Bimm ia m aeewmlatloa ®f 
pt-dtteiag sw'b-fta.i.et® md a ttewase la pwt'ttetioR of 
Tolmtil© aetts -ia ^ yitJpi© fera©»tat4®8« using 
A nmatoei* ©f laftstigaters Cil,6f»1:2©) «li©wed 
eeneluslTtly- t%@.t I-% ttiii.tp@|»liea@l. ttiAilbltea pMapMrfl&tlm 
TW&Mim», A @©U«l®ie f#»««tatioa ®3cp«i«iasR% wai'@©fi-
aMet®€ hming rmrimm* of tMs efgante co«p®mt 
addta t® t!i@ emltmr# aeAtws* rtsnlts art giT®ra l» 
f®bl« X?I,I m& F4gii,r0"lO. Agaia it waa ae-feM that, as th® 
Goneantratiea of tiie Infelfelter me lmrm§m la tb» 
«®ia1;ati«»a a mmmmt&ttm uf r#toel»g ,TO*bitane®s 
appeared m iw^$Llmm% ©f the |>li@ipli©rrlatlmg 
neefaitisistt ©f gltje@st or •©ther' sii^pl© sugsw before ttai«y ©Quid 
fe# oxIdlEfta t© sto©rt«-®haia fatty mlm* It was algta -iiotieti. 
fr©ii thtse •r©a«l"ls that the taliil>lt0i» itppi«©xlraat@ly 
It tews toefoi*© it fee§&ii« 
Xfll. #f CHC-70L ¥y Tmnmm '%m th# 
®F As#ae« of- 2-4 ainitr0ifc®.»@l 
fl««k Melai* eoB- Heaticlnp sttbsta-nees (m« fotal volatile aelds (as 
centrstion glucose) formed, grams aeatic aeif?) formec, grataa 
of 2-4 pay 100 ml. Betersiaed per 100 all. Detemlned at: 
dlnitro- at: hours iowps 
phenol 
«• If 24 48 0 12 24 m 
1 t 0.1 0.000 0.018 0.130 0.134 0.000 0.272 0.393 0.399 
t 'I 0.01 0.000 0.013 0.094 0.105 0.000 0.210 0.280 0.291 
3 1 0.001 0.000 0.018 0.077 0.080 0.000 0.142 0.206 0.214 
t 0.000 0.000 0.011 0.021 0.026 0.000 0.068 0.209 0.272 
5 1 0.1 0.000 0.011 0.012 0.011 0.000 0.003 0.000 0.003 
<1CiO 
lsoeul») 
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GRAMS VOLATILE ACIDS (AS ACETIC ACID)  /  100 ML.  
86 
Tm ®th9T pM.di»ia2la sut sediua »«ia« haT® 
fe«#s p«@©pil«®t its iabttit#!*® a liuaiJ#!' 
@f w©iii®i»s.* , Cfil inMtti-lta 
fimee®® pli0«phi0iTlati©.m i» tiitm# #xtF®#1is.» • l»at«r teTeral 
ia^« txmetiag, tflt©fi©« that tkl» 
p®«,«t®iga m# ability t® imaetivat# pte®«ph©i^ 
flstlea 01* ph@ip^tms® a#ti#a. 
4 awlj#? ®f .prntolttatisBS iftt-ely ©©nsladiiig 
thAt m$Xm *1«# soteft m m to thil® 
pliogftoiirilaf# a«tl®a, • Vi.»il.«:r ilt©v«€ tlifet Alii# 
ittliltoitta m&smMlw. aiil«ilati©s gltt@@i# %y 
ipl®g®laas Cll^) «<i «d luiiiA (115) 
tli« sit« mt @r fi?#® ®itr1»&y€rat« 
ia "i&t of mMm m%m, fUw sh&ma "Ikat 
m&. tk« 
&f high m9rgf te@at» itr® t>y' 
aiia.#!. 
It mMmm %tef pttspliila maA sMim 
a«M® t«i ft0t at msm® ttthiMMr® tw® ®jcp«3!»i«eati 
w»i»# mmrnetrn to ®fe,0w mt -mmmtrntlma 
0.f e©ffip©«aa0 mn yit» by raaiaiO. 
pifiilts ©f exp#Fia@ttts art in fall# 
Xflll aat XIX.. It Is 8,otie«a that pM#fldiiiii hipoti^it ab©ut • 
m @f i»©tt#iiig sm^rt and pf#f©»t04 tb,® pi^-
Auetion ©f fmtty meidt la the ©ulturiil meaium at 
a mnmntrnttm ©f ©.03 1, 4t taslltr e©ii6#iitmtS.©ni» 
thtr# wfti m sll^t *#ettailAti@n ®f p#dmolag twhstam®#®! with 
iitMal OP ln®3?tai®a pi^fimetitn @f fattir meitf. 
fhli ii m iat«.f«stiai peiat m» thtst rm^tM mf ht lttt«fpr®-
t«d la the amM9 that pMloMttsim aajr mbmt & 
itim^lftt®!^ la lew mmmtmtiQm&, mthm than m 
iHhlhit®!?!' (?f p, 2) 
i®41w atid# Cfahlt OT| aIs® mppmmA t@ pmrmt th« 
gltt©#se &T @th«r r®i»®iag ttigaFi t© he hy th# 
®#llMl@s#-di§fitlaf ®l©,rfi>#f»iaai.iaf t® pmmm fatty a©lda. 
At ©.I M aat 0.5 M @®iie«t»ti#m« thia »«tiTS mgmt t® 
ttertaiit aaffe®i|.y th« pi»©'dm®tl« &f hf th« h&ittria 
wiA tte« fta ft,©©«»iiliiti@ii &t rtamelsg ©®ap@md» apptartt la th« 
«tJltiar»3l atditwi* 
In retwmm ph®sphoryl«ti@a hf 
e0!i5>@widf it it f«atFiilif mstieta that glmasse ttnti t@ 
iBhitoit the §r&-mth ©f inolated e«lliil®®i!<*ai.ge«tiii.g miea?©-
•arganiimt't homrew •»© s^lasatlsm of thi® ii^ihttoi^ 
has "bmn »ttgg«8t«a# M ptssihl® t^laamtiQH for this p@&eti®a 
falsi® Xflll. Th# #f Tarl0w« •e©ii©#»t»%i©R« of phiorldEi®. ®® 





R-^dtaeing 8wl>«tmne«s <a» 
glMcosej farseA, prams 
por 100 ml* DeteiiKtneft 
at: hows 
Total "^olf-tlle aeida (as 
acetic acid) fomed, grpns 
per 100 si. Detensleed at 
feotipg 
6 It t% • m © it » 
I 1 0.0025 
f I 0.005 
3 1 0.01 
1 0.03 
5 1 0.00 
0.000 0.030 0.0^0 O.OifO 
0.000 0.0% 0.0^3 0.046 
0.000 0.073 0.077 0.077 
0.000 0.213 0.267 0.277 
0,000 0.008 0.008 0.009 
0.000 0.285 0.355 0.it20 
0.000 0.280 0.351 0.^1-58 
0.000 0.225 0.285 0A7^ 
0.000 0.000 0.012 0.000 
0.000 0.236 0.361 0,Uk9 
•fitm# •XIX. fli« etfmt of varloms #f s®4l» miM® m thm 






glmeosel f@wt€€# -gwrnm 
per 100 al» 
hours 
volatile ael:lg (mm 
mm%%® acid) formed, p*aii# 
p#r 100 ml. Detenalnst mt$ 
0 'If 'm m ^ # la #i 
1 1 o,oo-® 0.000 0.01^ t.tts 0.022 0.000 0.0%8 0.257 0.593 
t 0 0.5 0.000 0.000 t.OOt 0.000 0.000 0.141 0.153 0.177 
3 1 0.5 0.000 0.392 0.k67 0.466 0.000 0.005 0.112 0.115 
4 1 0.1 0.000 0.178 0.200 0.20? 0.000 0.112 0,2^22 0.20? 
0.01 0.000 0.054 0.095 0.095 0.000 0.09^ 0.100 0.142 
I 0.5 
(no 
0.000 0.000 0.000 0.000 0.000 O.tOO 0.000 0.000 
iii©©^w) 
9§ 
in i«©lat®€ msm m&f tot the aettea ®f 
gltt©©s® oa tti« phta^erflftst i©rl imd 6®jpi ( 2 k )  
©tesfrvet that haft the ateillty t© tAifeit o(-.gltt©©fais, 
pli®sfli0rTlA8«» 'an sn2.y»® that tPfta«fo»s glyetgta Int® 
^tte©s«-l-ph0spii»t«. 4 iiailftf mEfm% mj "be ®laboritt0€ toy 
•V6ri©m» iselittl®«t-filgt«tliig ml&mmgmlBms aat thii® @®wia "b® 
Inhibited ¥y m immmMO. ii»a©«nti'tttl©ii of glttaost ia tait 
©ttltmrttl iisditiffi. 
ilnm® a mm^%r #f ehwiesl mmp^wiAa ir®y« test«d f®r 
th®if inMMitQTf effstt iartRg th# ftmeatatlea ©f 'aiCS-?©!!. 
by rmm aiep@«riitBli»«f t»ta art in TftM© IPC. la 
ei*d®r t$ ®©iip.ftF« tk® af ©a# e®fflp©mad with 
*a®tli@p. fhe vi-lttsi tmr ths «aet a©0iiwilsti®tt ®f 
»mb«tani#« aad ^©latll« fatty aeii® pwj<l«e«d la the T&riom» 
temmt9.t%m mpBrlmmts mm atftrminta by ti^iiig the aaomts 
that w#rf f®w#t la 'tte |>«i?tl©tj!lftr atdlisii at ^ hmrM 
ferratiitatl®a, tlitit flgmrei.i thyiidl, «,sildei 
el]dlOf®f©«i». ieaiw 
2-it- Alait»pliemol ml i©4#ae«ti.® stidt In MMmmtmg 6i€®Ff 
mppmr t© lit th« »©st .tffestiT© Is pwTmtiag th@ eenTtpslo® 
©f aiffipl® ssliiblt smgari t© »h#ipt^oliain fatty aelds. As a 
F©te©lni smb-staat®# In the 
f«y«@iit«tl©B is#aia, la @^»rlmmts thyiwl @r ®®dltM 
flm©riat w®!*# ms«i t© it@p th®" ftweatatlaa ©f ©®lltd®®® by 
ta.¥l« XX, file aceiMQlfttliia mt r#aiieiag s«l>«tsa.e®s and thB ©f TOlatil® 
a.©ld8 In |>ois#a«€ mmM n#ii-p0l#an«a feMsntatlon «s€ta 
latoiMt©? Eeattcing saM'l&iie#s (as fetal wlatile aetds Cm# 
glaeos® tarmm&.p gwsmm aiMttie a©lA) farmM, gF«a# 
per 100 ml. per 100 »1, 
M@dl^ Witt letltt® wlfb- Mefliaffl, with witla-
Inhibitsr @ut inhibitor inhibit#r mmt ta&ibitciF 
8odiua ®faiiiA« t.062 0.015 0.092 0.616 
Iodoform 0.069 ®.023 0.088 0.347 
Sodium ftmopia® 0.328 t.021 0.088 0.316 
0.404 Malosic melt 0.060 0.018 0.267 
Thymol 0.4?^^ 0.018 0.000 0.404 
lodoacetie seiii 0.103 0.016 0.062 0.225 
Holuene 0,222 0.02fc 0.012 0.203 
Fo3raalaeh:fa« #.025 Q.02h 0.050 0.203 
Phenol 0.026 %.02k- 0.014 0.203 
Chlorofom #.3?2 0.02#+ 0.027 0.203 
m-Xylent 0.16? 0.024 0.031 0.203 
Benzole st^ld i.05^ 0.024 0.27s 0.203 
2-^ DiRitrephsnol #.13^^ 0.026 s.3ff 0.272 
Fhloridein n.aff 0.09 0.000 0.449 
Sodium mtift® 0.%66 0.022 0,115 0.593 
ft 
tilt mmm. alcuNoer^aiiug at tli© stag#*. If this aeaai 
tfe® pafhmy ®f telltildi® €#grMmtl@a W with 
tpesial wftrtne© t@ tli# fenied 
e. : Filttr eiiw«at®irapMe -StrndlftS 
4 ftmato'ey ©t pr®llalii6i^ #^«ri»tat8 w®f« eoaim®t«d In 
®r€@r t©, ofetattt .l»f©niatl.6a as t© tli» ideatity #f 
i»e€«@tiig ingft?®. thmt is » 
mltwm haviag w aiitls«ptl.s adfisA. the temm%mt%m. aedia 
teataialRt fUtiT pa^pm ©r ©'iS-TOLi at the ©•illtjl®si© 
asa t6l««s« fts inht^iteri mm Imoenlattt 
wltk trmh sti!»ftl*i®4 imwift liqmld aiti ^d«3? e4i%oii 
&imM0 at ^0®i, f#i» kB 4fttr tiiie p#r4@a ®f tia# 
tilt aetta mm t«0t«d Gaalltativtlf t^r sugars 
«apl@|flni the tlltmr paptr 
It w«s ift *il ©ate®, Miinf j^lmep glueai# aM 
t©r e©jit»l»,. thftt mlf glme©s0 and a %mm ot 
xflos® Mmm presfst 1» the Atgestltn atftia. fJier® 
was* m %mm #f tht ^lmmh&TiA» to mf 
©f th9 iaatlei afttr ^ hiimr® 
the h#i#it #f th« f«i«i0Stftt4TO hM& pmBM^ aad if 
was f®m«€ aurtag atirataties of the ©«ll.iij.©s4© 
hj the miemmx^mims ©f tht mmm.t 11 e®«ld 
93 
easilf MTe hmn liya»lym0a to glucoaa durteg ttoat period of 
tlB®. 'fitto. this ia »lad & more esaprthtR.ilTi 
l8^e»tlgatl«ia wa« nomAmt-Itt to •fttitf flia ®ai%#fefdi*a'l@ totei*-
aedlatei f&rrnm Attrlag tM rmem alewbial breaJfedow ©f 
itmtfing the p»t&wa,f tigtitiea Uj 
the raaea »l$i«0rgaalsa., m txptrtmtal »§ ©oaAttdtM t® stow 
tke ©ffeet ©f varteus ©f m§-fQh oa th® 
AigestiRg ability of 1k« r«iii®a "batt«i»iA, %m ©i»4«'2» t© fell©* 
tH# fimeatattoa of SlS-fiL fef ales^^rg^ftissi It was 
f«lt that & great ®p laitlal ©©aenstratioa o-f In tli® 
fewtntfttlop *®aiw aiglat Is l&Tgw fltlds of 
t«g»t®.ttTe etllttl©*# p'Kitttsti «a€ tlims a g3Wft%«r .esaeeatyatlea 
of fliti© gfflaller smiai* m&m tateetet 
hf ehiTOaatofpsphl© mwmn, th® «etia wtr® pp^aj»»€|. ms ttseribtA 
"feffoF#, itging tkfa©l as the Ift#h tlmk nas 
tHQ'©iilat®d with f»8ti mm%m and iri©ife*l;®t &ms.@»bie®lljr 
at !!•©%• f!i@ s»®.«tAts ©f tMi ai»« in 
tmie «t. 
It If a@%l©#A f»is tk#s® tl»t tfe« aeemiaatleii 
#f «iatl®liig itifeftautffi In tla# eialttir® iiier®«»®4 tritli 
mmMmtmtim #f «i«7SL at tto.® smfeitmt®. • 
la. prepftrlag ii©dlft pri©F %® ia@emlatl@a tiit ©®a» 
-©f th# maftt tfet flaal -enltmr® media v«i7 
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Tis«ottt, 3iE©e till# l3Llii4®T«t tte« •ee^riag &f a li©a©geii«TO« 
tample at varlsu® tiae Isterrali for «ial.|rtei®ai pmrp©«e»t 
lb# 2 per eent wneentrat,!®!! i»« eli©i®ii m th# »«t smltabls 
l®vti to. um itt til# fsliAwlag stmay, 
la th® |>pafi®ws ©xp«riffl«Et m aliqaot tmm & Wl Jioiir 
eslliil©i#-dig#itliig mUtumt niifttF %h% iafXtita®# of ta 
iaHtbltQ? ae talmtm## wni f©r r®teeliig swg&rt to|* 
•®h«jmatog3?s.pM# ataat. fli® ttewea that ^,u©®se wa® 
pp®s-eiit »# wtll »# m saallty wmlmul&r »i.m iwgaf. 
Binm it ifa« f«lt that «t tti« ^8 tour potet* met &f 
6«llml.olrtie attios li»i rtsaif wai a®%' mm-
sla««t t® l>e the tyw« pi©tm» ef th& patfe«r @f 
aigsst.l@» f^ii«ii aii8i»«<iFgwi»m«, 
A i«iafe©2* ©f • tares feairiag 
SMO-fOS. #r .4# ms ®tllulo.#ie «festrat« aat SQdiiiM 
fludrli© #r thpi#! at 'I'&f wtr# pptpared. 4t 
iattrralt f@.r am mm wltMraw tmm. 
ta<ii aad p'^wpmms. t# bt «t&S,yi®a qmmtitmtimlf a»4 
qmlltativtly f©i* m&mlng 1% was fQ«.t tliat the 
mvml f©r elaFiffiag tlj® wsf iBaae^mrt® aad tfem® 
t&t smi^lds t© fe® eHrtaAto.grs^Mieilljr w&m mpmteXm-
lued fey "ttiiag Rleelitl* . -f&e saapX® w&a first b'powgfcit 
t® a- "|3©11 nat b®t mstllfl was addtd imtll itt @#ne«a-
tmtlm reaetifid f$ f«r e«»t lis tbe gw^le ws,« 
96 
tli» heatst f®F a few- mliimte®, eeelet aat etrntriftiged,.. fli« 
el ear saperaataw^ ma tartfiillf ®M to 
•©a®-# till I'd ©f Its #riiis«l -mtms, Mtti* tk© staple wa« 
eaolsa,,# It was (mi*littttiT«ly aii*lfi«4 for rtamtiEg amgars fey 
of flltir paper ©hr«®at0gfaph|',* 
ate i^niiilti &f this e*pdplia#ntt &s »#«» ia fabl® XXII 
mi. Figwi'®# 11 aiit la# Itttltats th&t toring femeatati^ii 
mt Alplia#®! aad ®C-70L t-lw*©# Pitm^iag sufSM m-m ftwied-, 
m ®¥id@a©®a W mppmrnmrn m Ar©»ftt#g2»aaii. Of th« 
thme m§&p§4. appear#! itt fii# gwlest mmmntrrntim, 
Willi# #ellobios« m§.. •»y10bb wtPt' »6©ti#tA %& pmmn% %m 
t^Tj ill^t t»«#«.... wm» n# #vit«iiet ©f aaf 
«©lt©^t la3?f#i* thm «ell®fei#i© m the #tir®m:a.t '«g.i»aai. 
Sla©t xi'lese *a« «tt««te€ la all thes® siapl#« It 
app®ftF@a fkat tm@«8 @f xfltt autt he prmmt la tlit ©tlla-
l#il© as a ©©mtaminant, -theref©?# aeid iiytxHslftii 
0f 016-fil, mi ptffarmtt ttsiag 1 M «ii<i t 1 ,i.«l,ftpt# aeld, 
A 5 ©«nt mluttm •<$$ CMG-701, *&® t® 
& toatl* Is fqmal wlwf @f boi l ing si i l . fmi»lt  A@lt was Mt«4 
tod tli,t f0l«tl®m a.ll©w®d t© to©il f»'i? 30 mte. Afltr tM» tira® 
lialf @f s@lmti@a wai p©tti»«4 avti* ©altiw • ©mrfeeiis.tt suit 
mlm&. mtil m feiltir aeltoyl ms. tat-peint m.s ©"btftlaet. fh» 
reaalaiiig mM mlztum wis &ll»w#a. 1# teeil f#r m additioaal 
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ff 
CMC-70L + THYMOL 
CMC-70L + NaF 
0 .25  
ALPHACEL + THYMOL 
ALPHACEL + NaF 
0  I  2  3  4  5  6  7  8  9  10 I I  12 13  14 15 16 17 
T IME IN HOURS 
11. «€ nipto*®#! ly wmmk 
. ft«©i*S.a« m ^fml 
12. P«graaati@ii ©f ®i-f©L 'Mt Alphaoel by Jraata 
al©ro®rgaait»f ia %h9 prmmm &t •©tliffls 
fluorld© wa 'ttqra®! 
(11 CMC-70L + sodiuffl flm0rl&6 (2) Alphao®! + sodiiM 
Cl| ®I0-.70L + thyiaol 













f-'Olatidn wa-i al«# ©aleliaa ©Arfesnatt as 
dessrife0€ above, 
Emh aolmtieii m'§ filterta, and tli« el©w 
llqiaii foj- aegpAfiatlw mpX&flmg tk& 
s«tli®a. til# iiiswid that s#v«i»al 
p««m©liig nifsrs f@»«a dmrlag m# a@4a Iifa2r@lr«ittg 
ftetioK, A a:eftfiit« app®&i^-t glme©a» m the 
•®fe»aat@gf«as» M timt tM» wr« tfestifEt b# glii:@mr©iii© 
»«!« dmrimg tM# pr^a»ti©» «S pmrlfleatiea ©f 
©eliiil®®® Ca-s P&P9T Mphmel) mt celluOtQa# dtrlirativss 
im ©I-C»fil»|| a awfeer ®f pwimmrf mlmMl gi?©ttps prtstnt In the 
glaeest mm oxidi«;«a tf tlit g3?©ii|> (112 
p. 31l* flier#f©i»t «li«ii ms mtimi- #«llMl©i® pSNjdwt was 
A«gi»«Aei 'hf til© aeia* •• it mm than^t that gltt©mi»«ai® aelfi 
%f©ial'd b@ fpett aiia tto®, ¥©iilt b® » tli©,. ©ferssatogrMi*. 
fUe «iitoi©i»» e©iii»#»t mm* wbm pm^m n&t t# be 
gl«emr©mie. -aeia »• tlit latttr* wat 
ant wa® f®«a€ iiav# a l#w®r If fslrn® than {Flgmi*# 
131* • Bf ofing m ©@iit«>ls knom .xfl©«®t §lumm •Mid etllobiosei 
t&@ wAm&mi mmmnS, wai found t© b# IM# peiit@«s,, 
*A »»mpl® ®;f gluemroiftic aaift wst® ©btalsRet ftmrn Br,. &,», 
BQll©»b«i^ of Oem Px^fiuetji Refining wompany* ApgQi Iliia©is. 
A iiab®#q%eBt letter from I5r« Bollenbaolt tli&t the 
glucuronic aolA aaaple was eorit^^salnated slightly with 
glucuronio acid la^ton®. 
flpip® 13 Hydrolysif ©f W 2 M silftlfi© aelt 
(1) Hyarolyzed f#y 30 »tm. 
Iz) Hydroly?,ed. mint,. 
' ( 3 )  Control 




{E) Glucuronic rneit 
10k 
im 
fh® xflme la Pigtire 13 i« ^wenroai® 
seia Imtm&t fliii ®o»p©wiii, mt prmmt m a eontiainaat la 
the ©ooti^l sa«ple &f glmmmnlfB &e-ld tiied., 
B. f&m©T@ Affeitiaf tli© AttlTitlet #f Emea lief#@Fg&ai«ffi@ 
Fy0» prmime It has l?e©» shomi that a 
amsfeey mf kEoim IsfeltitHBg edapswA® a.west«4 
til# ftMsatstl,©!!, ©f ©elltilete fef inaitm ml^rmpm^nlma mt th.@ 
gimedf® itage. It is th@ mpinim tli@ writer that p'liosplieiT-* 
Xatiug sBzyaes m &m aiatyibtttefl. ©a tht 
mrf&m &f tlit Met^Fi&l «@11 mA that gliaesi© before patsiag 
iat® %lit e«ll*s i»t©ri0i* littst. l5« pli©iphQrelated* Mm 
ti^trimeat mi fleslgnaS t© itsii" the 9ftmt of fJassf&oi^latiit 
«ag»rs ©a "tb# @f ransai tea©t«ria ia tlte 
ana Aheenm df s^alm f%mr%A$* 
glm0®g#-.€-pli0i;|jIit.$# aitt ww& aaa#€ 
t© mtlre ©#llt&«s«-tlgt.»tiiif ®jdLt«r®s» fh@ inaealtM mist 
la till# @3cpei»i»®at wa® flwlt* 
fhe ©'f this eitpdfiffitRti %8.'b«iat«t in faMt 
XXXII t ifciow that a gj»Mtfir ©f r#Aia@iRg smgaps aecmffiiaatet 
ia til® ©tll«l#'-st-aig«stl»g ealtmyes baviag th# pli®»|>h©ryl&t©a 
•imgars sfifl iiAiMt0i* pi»®seBt*^ flit mt%W9 csulturts wi^ aa,d«a 
phospborylated §«§&»• wXth m iirihitelt©'i» ifeow®4 greater pi*©-
auetioa of folatllt a.©lft« at ©Qfflparet with tli® enatMd 
».3,-eT:idsox{<i-f-8s®saif -
6^C-0 9^2*0 Jog*© 000*0 600*0 600*0 ^00*0 000*0 md + «•* 4 il 
C£€*© W'o 281*0 ouo*t ^00*0 ^00*0 ^00*0 000*0 d9D 4 — + 6 
82C*0 8^?2*0 C6t*0 000*0 1710*0 ^10*0 210*0 000*0 a:ii> + - + t 
910*0 120*0 000*0 000*0 £6£*0 8C€*0 862*0 000*0 aai + + + I 
lf00*0 000*0 000*0 000*0 09C*0 &'62*0 092*0 000*0 a9B + + + 9 
6C0*O ,iT0*0 000*0 000*0 suro 29£*0 Cot'o 000*0 <II€ + + + 
000*0 000*0 000*0 000*0 2lZ'Q 6i?2*0 £02*0 000*0 + + + t I6r0 121'0 €60*0 0 0 0 * 0  310*0 IXO'Q ^10*0 000*0 — + » + £ 
000*0 000*0 000*0 000*0 l^Z'Q 8£I*0 llOO'O 000*0 + + T  2 
0 0 0 * 0  0 0 0 * 0  0 0 0 * 0  0 0 0 * 0  000*0 000*0 000*0 000*0 — + + I 
m m II t m m ii ® 
s^« ••t® m% «««-^ 
ta«S- «'ps&i#j (Pio» 
*») »f|.iri» axt:q.«x®A 
8u;noi{ J5.B 
*xia OGI •^3'^ 
.#««.^ (0»#omx3 
mm} ®»swi«$.«qns WRlfi %t 
-aoui .j«i QVID Wvm 
JO iwi Wf »«8t««3j[©iwsi« w»atf Jq. 

































































































































































































































































































































































f*M« MIf, The effe®t ©f ysast mm. •*&« #@Foe»ta-tio» ©f by raaea 
aicroorgant««fi im tb» pmrnmrnmB mA &hmenmm mt mSJLwn 
mrnm CMS SftF Inoc~ Tsast 
0.5i nlum extraet 
1% 
Radtieing sxjbstan©®# i&m 
giueose) foiroed, g»«s 
per 100 al. I>©tei*4tts4 
at: hours 
fdtal 'giJl&ttls a«Ms (m 
aeetic acid) formedis grame 
per 100 al. Detenaing# at: 
hours 

















0.000 0.000 0.000 0.000 
0.000 o.oo^}- 0.138 0.157 
0.000 0.017 0.017 0.018 
0.000 0.201 0.2ii'9 0.278 
0.000 0.233 0.278 0.321 
0.000 0.000 0.000 O.OOif 
O.OOO 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.0V3 0.187 0.197 
0.000 0.000 0.000 0.000 
0.000 0.005 0.026 0.039 
0.000 0.i f25 O.W 0.601 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE) / lOO ML.  
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GRAMS VOLATILE ACIDS (AS ACETIC ACID)  /  100 M L .  
xw 
la tfes e3Ep«i»lK«ati, •rfpiiFt'tA ab#vt tfe# laseuflim ««©& 
wfti «!«©» liqiiid MA %e®tt stF&istA 
tlilekaefsei of if mting-tM# lJ.c|«ia t® in-
#©«late tilt «3?tifl©S.al, rmm « @#rt«ia «@w6 ©f 
©ellul©»s la tfe® llqmia weulA lit into th® 
feraentatloE aetim* Btmm'i&iiB "wm th.« m s®«a tmm 
tilt ytsttXti ©f the prtTietii espt.rtaeati (fafele IXIH aat 
iXIT) mA«a sufpesaloiis ©f' «»«» tti®r@#pfaiiiia# wtre «-i^l©ye4 
i i j ,  Thm<& mshed mlei^^fgaolt i is w©^# 
|sr«|smrea: m feliowt 
Ik fwrnh ©f fVMln&t liqiiMt 
fl#tuX,atta. #@w* wRS ntfAliiei tfc]»mg& fetir of l0^« 
5© fti« was thm 'eentFlfuftt At IfOOO 
T»p,m* Mt 5'»if t .A t® 'wmme t&t o®«rs# mtmMi. ' fhe pei^lt iBg 
s#l i i t i©a mfl »mt mmtw%tugm a% i f  1.0©© r»p,», f®? 2§ 
min* fh® ©efttylf^gat'# ws® thm &§mmt9€ m& %h<$ 
mlta w«r» wa-ikti tm tirnm w%^ ftsyli® ©..©If 1 
fewffep fdl^tioa. After tfe# flasl mmtrttn^ttm Hi® m»li 
tolntloa wmn ai®eart@i, aaft -.fdlli wfrn^natta l» »t«r4t@ 
Mfftr Mm .t'altniwl aeiiw i3p4ti* t««t m® iae.eal&ted 
with tkt a«@«at ef "bmttrt&l &el%m tlimt mv&.6. p.i»fi««nt ta 
f5 A* @f fffiti «»#m llspU.* 
Mm txf«rtmiiiit wm« to show %# #f tit® 
pTtstB'^e. «iid ®f mT±m» nutrient# ««ek at 
tn • 
l,6-dipliQ'ipliate,i sttrile pea-en liquor m& ©a 
the C5@lltiX©Xrtle ®f %ii« watliet mmm "baetsria. fti,t 
f©milts of tM» t&tel&tta in fafelt ST, tboweA 
thmt Fiiatm llqmit m& y«»ft ©©ats-iued 
that mm recpired bf tlit eell^®®f-»-Aig®s-llBg fea@ttria.» A. 
©f toot^ the ro.m«a lic|tti4 aad ye®.«% extmet 
».aa«t to thi ftfffl.etttstitm ^tmrm alemt the bett 
fbe #f fwetein-li-^tiphospliat# 
tn the m,ri©ti.8 enltmi*®® r»«iltta la a gi»eater ft0©«iail.atio.a ©f 
r«&aeiiig #tig&Fi' la ^ the e^iltmres an€ a g»ttt©i* 
pmS-mtim' #f wlatllt tm%%f m@%m in tli# 
l* Isolation ©f til® itllnaoie-DlgftitiBf MieKi^Fgaalsias ®f 
tlie Rttiaea 
A wf'Pi fjma tli© «Bi®a ®f 
me tapltfJtig ^, tefiaiqwei «f 
135} ®»4 Iteetg#! tt al* 13©)* .A d##tFipt|@ii ©-f tte.« 
®apl«y@d te • ii@late tt#t# ©ttltnyes pmpmmtkm. &f 
%h« r^ilution yimMs asA aetta*. mmmm ®f taapl® mud 
t'i^.0«i«tiig pmmrnm* 
li gggnftimtigB. mt ife» •aajflca 
la ©Pt#,i» t# laaples wt®F ©©atrsllet 
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"btl#* pr6i|>ftp«a lAiek wer® light ©paags when aantrotole 
aad light plfik e:^#atd to traoe aaonati of ©sqfg«a, Im 
addltlsR fwemm 86 was aM@-a %© dlspej?®© til® 
fKja 'tto,#. l&rg® etlliA©i# fllisri. fli« telasiks w«r-e prtparM 
on tb© day t&sf ms#d and. sttrllissea at 15 p.s.i. 
f#r 15 ala* in lot nl# €tltttio8 tettl©#, Sbort 
glMBB ip®ts VBm Is the ©»e-fe©l® rabtoer 0t®pp®i'» of 
•the dilmti®a b©ttl«s «© tb.at tttrlng tli-e ftrnttelaTlEg pf©'@eiwye, 
fli® stoppers oeuld 1>« #m tha lip ®f 1:li©:, >6ttlf. 
Xaaadiattlf aftes? rttrlliiatlsa tiitae at@pp@rs wtrt plaised 
in p@8iti©a tQ inmm mmmemMQ e#»4iti@s in tk® tilutioa 
Mftaks. The Xmttsr w&m gaiteA with, esftem ti®xia« t&r Z aia. 
prior tf •«8t. 
•flit e©isp#siti0a #f tii« W'&s as C30).s 
Ammonium sulfate 
Potaasiiim phosphate, aeaeteflie 

























2. ® t  «edi& 
Thm% rnmlm mim »wfX#jret in tlil« invtstlgatlea* 
fliis fey Swagftt# .C55) i was «ie€ 
witti g®9d resiiat®-* It :eoasl.i.%«a ®f f«ll#ifiiigt 
Inergaaio salt solmtiOE A* 2®>i itl. 
Filtered wait* licmid 1$*^ «1. 
Has AtvLriM 0. ©til pi. 
CMG-.70L 1.® gffl* 
f&ls aixtmrt w®.« m% 15 p.»»i- 15 »itt* 
After it mm 56 »1. S$X«ti^B B , wiiliili 
•-S@l»ti.oii If 
Aromoniuia iidfat# o.iS g«.. 
Fetassium pM^^laatt, 
monobasic 0.95 8®« 
Potassium ptospllfttf, 
6.it dibasic 
Csdolum chloride o.W m* Magaesinffl S'wlfat® @»i95 ga. 
S0!li«m oKlsrld© ©.1 §»• 
Distilled water te IQi ; til. 
Sodium thlo0.fml$,t§ 6,1 gm. 
0.155 ga« 
Sluoas® ©.% g«. 
Cf*11oblos© 0.> ga. 
Cyetiene hydrochloj i^a® g®. 
Sodiws ©urbOMt® d.6 8w# 
Sodium bicarbonate ©.5 g». 
Distillea water %@ 1©® al. 
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•ita« pptflottsly stsriltsfft bf flltrntios threugb a S@it2 
filter, was adtad. flie total mlxtur® wm nad© wp t® a 
-rolti®® of 100 111, wltli .0t«i*llt distilled 
M Metia,,,.!,' 
Thl0 aeilw, pi»«f@get l>f <30) vrm 
umA prlaarlly t# mw&t& the a«.e@s8lty ©f: «al«g mmm liquid.. 
It oonslsted &f th« fsllowlagi 
fh« atthoa tiffr®p*r® till# medlii®' wm tlie B&me 
m$ th&t ti»«t t® 'pmpB:it9 U@<BiMm.Ak 
<®) SsStoLi* 
fMs wat.,., esteati&llf th% taae at M®aiiim B, 
liowtTei* it dlfftr#t la that 3»6| gn^ ,p0irt«Fit 
phftQm ««€!«» •?«#« Ma.t®rlaliJ was nied la pl«e« ©f tte 
Smgoa Agftr 
3, <if i&gple 
fx'es^' eQuteiits *ei»® 'tlitala®# fpoa & flstnlattd 
l3©Tliie i?.Bt itralEeii feor tMekis«®sti Qf Mq, 50 
ehtese©!®-^.. 
Eugon agar (B.B.L.) 
Inorganic salt solution A 
Solution B 







f@ii gmms ©f til# well-aixtt iftttplt vm atatt f»» a 
sterll# gfftdmat# %& a. fa«a®i, f® ol. dilmtltii blaok, fht 
sample was siiAm figor^aily t&r 2 ato. Serial 1 ^ .. 
transftfi mm «ai.« In tli« itjie tmahkm iislnf iasstt f lal. 
and 99 «1. felauk# t® a tilmtioa of 10""^® ®f tlit ©rlgia&l 
saiple. 
©&§• Hill tilt @r ®f tllatl®ii« lO*^, l©"® ant 10"^ wer® 
addta t® 6 Ml* ©f mQlM Media i. ana B ©QHtalatfi la 
pubfesp C125 »a. x 16 ia,| t«s$ file ®a'B^l«s 
wsr© «ix#d la th« agar tiBd«r earfeoix tloxiat ssa thm^ the agar 
wat sdliftiflet Is a ttola ftla m tlie walls mt th® test tmtoe 
Ijy rstatisg ttRdei* a®ld wattr (55) . J» » of ©M«s the 
rablj-tp st©pp«rs af ,the oi*lti»i»e mm mmm€ wltli »e>ltt» 
paraffin > li#ire¥«r 1& latar •exp»rltt#»:ti this st«p wa@ 
ftf. aitaeretole :e«iseitloRi wer® »aint8.1,ii©t In tlie ettltiart atdla 
ifitiioMt this' pre#a«tl@ii.. tli# t«^©i wem in^milated at 3f®'S. 
f&T hQVLV@» After tint latervidL 0r after well ieflnet 
alorebial eolealei im& tevtlopet 1® th® enltttp# setlft, a 
nmmtoep ©f well ls@lat®a #0l@»les war# trmmfmrmA t# the 
broth 6. lk«» g®ea. growtli k»d -ocoiirrtA m eTiaene«a 
fey In the ifleaiw» the ralatlv®!!- pmr® 
©ult«i»®® were oat© aga4« eiilttii'td lata Meftlum A, Frea these 
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Figttit 15. Mmtmn mi&r&pTmtmgmphe &f 2th-hQmr csialturef 
of rtt»ta 
A mi. B - 0?iltwr« 31 (mmmtfimttm 10,©0§ X} 
€ *Ei. B - Uttltmrt 3t iO,i©8 X) 

12® 
f. WemBUtrntlm of CarlJ^xfiietliylleellul©®'#-?©!.' toy laettrial 
©•loltmipts I#03,ated fr#« tlis aumtE 
ms @ffe©%® ®f Tai»i#tts lafellaltsyy eGffip&wi3.s aad nmtrleat® 
©a, tht feratRtatida ©f 01d-7©L fey rmaeo ml©i*@0r'faaltiis feaf# 
l5ees 8tmai@t» Slaot -tw pwr® «»#» .©utlttirfts w®r«' ItolateA 
ftad fsmia %«• aigtst etllnleiie tB.prellniiiarf' tmptriatats It 
was felt dtsira'ble ts eetttmet a^wwatoer af taT#8ttgati©tt® 
gli©w til® ®f inhiisitCfry e®«p@tiiid« mA nrntrlsats ®ii tto# 
teTmm%^t%m #f MQ^fQh tktst 
Inlil^ltQPS stteli ai s©diw "flwFld®! mm. t@lweii«» 
aiid SftttFlfE'ti w®r« adttd t® tht 
vsri#mi e«llttl®ss f«ra©iitft1 lon« "kf Oiiltmws 31 m& 32» fh# 
i,ii©«s1.ft if#r© ppep.ai'«i, %f tmmfmTlmg Cliiltmr®# 31 ®^nd 32 
lat® I'tdltia <1 ia 1 per &m% 0iO-7OL was added Im tkt 
pi AC# at the 'glti®®*#, AttMT 2k kemrs laenteatioB, at 39%, th» 
©ells Iter® toy e#mtrlfttgatlem> and waslied with sttrll® 
€litill#a w&t&r, Affr t*@ waafeiagt the ©#11« m m  r®s«ip-®iia®a 
in «tfFil6 Aisttlltft mtBT, 'fh0 0t the ©ultw® 
was as ftllwti 
Baeto yeast 1.5 g®. 
Mlntmi • 11 •? alt 
Urea solution l.f Bl, 
Inoculum (Culture 31 32)2©«© ®1, 
OistillM water to 159 al» 
F»» the rettfilt® ©f till®'ai seea in 
Tame XX?I aad-s:fl,l# tli« of tfr®»© ehemiml 'OiimpeuiKls 
taMe Xltfl. fermentatioR #f CMCU70L, by culturts 31 aai 3t la tli« prmmmm aad 
absence af fluoride* thymol mA tmlmmm 
Mm, CMC iM&tmtm Heaacliig 8iBl>ataa®#« (as -otsl v©lat,il« acid# (m 
1^ Kiueose) formea, Kra«# acetio acid) fonaedi 
per 100 ml. D@ter®ln»i, grass per 100 ml. 
9t: hotirs Dsteminad at: hours 
t f2 0 2k m n 
1 n o.noo 0.0-^0 O.COO 0.000 0.000 0.119 oj-im 0.52-i 
t «ii» Sedttm 3% i.e-oo 0.02^i- 0.024 0.025 0.000 0.000- 0.000 f.to# 
fl"aorld,e 
3 + sSodium M t.ot©- #.t€i O.tft ©.©ft e.iit •t.©«0 ©.iii-l 
fluorine 
ft f fhymol m 0.000 0.0€l 0.062 0.06S' 0.000 0.03? 0.032 0.012 
5 + folttene m o.oco 0.063 O.OM 0.066 0.000 0.000 0.000 0.000 
fe + '32 n.noft O.OCO o.ooo o.ono 0.000 0.30? O.h.66 0.557 
? 'fhrmi 3^ 0.000 0.022 0.026 0.027 0.000 0.000 0.000 0.000 
S + Bod.Xvm 3t 0.000 0.099 0.112 0.128 0.000 0. olf? 0.09^ 0.126 
fluorlf?© 
9 + Thymol 3g 0.00® 0.051 0.055? o.§55 fl.to© 0.000 §.§#§ 0.000 
16 •ir Toluene 3t #.000 0.052 0.655 0.000 0.012 •t.m2 0.012 
faM« MMl* W^vmm%&t%m #f ettlttxr# 52 to preseiie# sat afes#a## 
®f moA :tiphospfcat« C'jraPl. 
CMC fhf*l fS^ Rftaucing substartees (as Total volatile seMif C«i 
1^ glwcose) formea# graxis aeetle acid) fomei., 
per 100 ml. Ssteralned grems per 100 ml. 
© 2% *i • 7t « 2# . 72 
1 - + • 0,000 0.022 0.026 0.027 O.GOO O.ODO 0.000 0.000 
2 + - - 0.000 0.000 0.000 0.000 0.000 0.204 0.362 0.403 
3 4 4. « 0.000 0.043 0.049 0.049 0.000 0.067 0.013 0.013 
4 4 4- 0 .000 0.064 0.073 0.089 0.000 0.000 0.000 0.000 
5 + • ¥ 0.000 0.000 0.000 0,000 0,000 0.251 0,410 0.476 
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wm.w tM ®Mi« m eeeurret wbe» ruatn liqmor m& witotA «imea 
Bter©®i^aiiisiis w©i*« m®#t a® laeeula, t& th® pi»«8®ne« sf an 
Inhibttei*# am a©ctwil..iiti@n &t retmelag swbit«ae®s ©©©«»«<!, 
iitiil© la th9 »1is«at« 0f iweli m tto® dlgtsllen of 
til® 'idlwlil.# 'by tli.« «im«b was 
B®t a,MP@st#t at tfct« stmg# mA tte» tli« fnailliwp ent-
, of »mh & f»3m«»'featl©tt mm tomi- in the etatwe 
a®€lma. t® itlatiiat# tlae 
#f Culture 32 CfaM« .KflJ) &ma tte® it 
that tills mtilli# pMoipfeor^ 
flatft smgar# Im Iti pmms&m. 
if ths . ®f fmp«x» @li»«a%sgi»aphyi the rmmlm 
ae@iiii«l,atet ftmFiftg' t&#, ®f 0MCI-7OL 
toy ^ aat St wtrt f#*! t# ©©a«t«t @f tw© rtimelng 
sugai»8, glaf®s® «at wft« m #Ti4«a©t ®# 
e®lld^l.@a® ©F • textytns a# th# protmet® 
teflmi pwtsmt la mO^tmrn* 
§• Fr«^a»ti« and itmtf Qf a 0«llal©ijtJLe Eactraet 
fr@* Rwata Micro,0^g«ait»s 
Sa -Wa# SMgmmttm ®f 
«p#©ifi© «iiirM©s a,F# «ia1i@i»at«t aw abie %® spilt tli« 
larg® p6ly«a®AarM« iat®. iiialXtF 
latter ©©^©wts taa tli«a tlffms# *61^® 
®f tbt® ®i«aftt«« f@i» fttrtktr «#tafeoli»ii. It is a@1i 
12* 
certain it «®eas proibable that thes® saallei* i«g«r '• 
identitltf atist fee btfa» 8iitr«ne® into %h« 
e©ll. fhmm beeii s«irtr®l dliitrfatioiii that th# 
leljrtl® sicrooi^aiiliBia a©t upm the iii«@lmbl® eslltflo®® 
fil3«r oaly fei' dir«.©t ©©ntaet with th&t sufestane®. 
VarlTOs t3:p«i»i»eat&X att@apt» w«rt aadt t© shaw iti«th«r 
thf ©fllial'Oit-ifiittiag mw* ©XQetlliaar and px*«s©iit 
iit the mmm liqmi-A. Fi»«sh vmm eoattiita wer# first strained 
thF©w^ feiip thiete«ii®s of @h«®«®<sl.oth mm th#» ©ent.rif««#i, 
ftt 10,000 r.p.m, ftf to mill. Fart of the eeatrif^gat® waa 
tt»t«A far lt« ©dlliilose-iigettiiig aetiviti'. fh# rm&lAtng 
portlm m« tli«n filt«r«d thr©m^ a itit:tf«ld filter t@ 
rmme mf baettria that ytr® prtseat i» the -prnvimB el ©ay 
llQBia. fhii, saapl# wa» mis© t®#t«t for Its ©#llul@»«-
aigestiBf a©tiTlty. 
?he reswlti this liiirestig«tt®ai- m ihow in Tahl® 
IXftll, ln4i@at«A that th« mmm liquid had m o®lla-
lolytio ft®tivitf lAile th« esatrlfttfsti isoii-filt#p®t stapl® 
p<iis©ti#a sliiht fhi® slight emm^ rnmirltj ©©i«ld 
haf® tottii the i*«s«dlt of a tsull wmh^r of ®#llia©lr'61« oier®-
Qrgaiiisai prmmt i» th® ii©B*'filt®i'ta sa»plf* 
It earn he peitttlittad froit th® ah@v@ Bxperlmmt that the 
© el lwl®.i@--splitting w®i»# strictly mmemm®^* 
faMc XXflll. rmmmtrnimn of toy If) «»€ <F| 
f^a llcMid 1ft fitt s»# m|j««a®e &t sediw-
MmBk C>--r0 laF Ine-is-^ 
1,^  
Beduclag BtAetanees Ca« 
glmeos#! for®eft, graw® 
per 100 nil. Detei'fflineft 
at: hours 
Total volatile ados f&s 
acetic aeld) formed^ 
prams per 100 ral, 
Detei-'mineA at; hours 
t 2h m ft ® . 2k m ft 
- + f 0 • 000 0. 06l 0. o6h 0.064 0.000 0.000 0.011 0.011 
+ •» i 0 .000 0. 01? 0. 013 0.013 O.OOC 0.242 0.218 0.383 
.# . 0 .000 0. 055 
00'=-
0. 055 0.055 0.000 0.113 0.14? 0.169 
— + w 0 .000 0. 0. 003 o,of>3 0.000 0.000 0.028 0.011 
4* w 0 .000 0. 000 0. ono o.ono O.OOO 0.000 0.136 0.142 
+ + f § .000 0. 000 0. 000 o.ooo 0.000 0.000 0.000 0.011 
Ill 
lifp®tfe.esig ©aaiiot tet reatlly raeoacllti IsetsM® it 1® 
dlffteult to Bmlsim tfeat the tneslulsle iseleenltt enter 
lat© the ®f ttoe ©til fsr 'ttie iaitissl 
degFaiatlost. fh® sf&eifle mwfmm In qumtim ®&r fee 
tigiitlf sasorbt'd m tli« ©ut0jp stirfa» ©f t&e cell ffiemfema® 
aaa not llfe®i«t.t«t &« ineh la t&e «ttimal 
fki aext attp t@ loest# tli# sit® »f tk® eslluloli-tle 
©agfMti was to mAmt^&r t© pmpm^ & efll«il@lyti« ©ell«ff»«@ 
Isiteterisl Sinfat fro« rmm »ler®®rg&als»s 
sua, tmm diiltur# 3t ieolst«i f»ii mmm ©ont«»t« w@r» 
prepsjpti tof tfe.© m»® ®f' the e#aT®«.tl@«ai f ke. *©t«l 5-1 
iapi.et0«tFl@tl@a t#eill«t©r*. • t&t prtpar&tlon w&i 
thsimi. ©xptriaeatallf, t© 1^® .#f I#* 0«lliil®lftt« aetifiti'. 
Ai this *a« tht ©as# th.# @utlla#4 l»f lollwaia (BZ) 
was used t@ prepay# m euzfat extFa^t fro* to»«b rai«ii»©©rgaml»»». 
fmr qmarts ©f « fwssh fa*ple of ini*e» llquit wa,® 
©totalmsd fraa the fiitnlste-d .aBiaal «-t patatt four 
tMdfciitas«s &f So. 50 ••efa«eis#l0t&. Si# r®«iltii*g ®©l«ti@ii 
was eeatj?iftt.g«A at !##©§ F.ff#? 2 »!». t© pluiit 
aateriftl mm ^mtmm |10f). ft# toa©ttrial eelli ia tk# 
«up®ra«tai!it liqaia w#,5p® tlieji toy eeii-
ti»ifiagatl®at #iiipl@ylai tli.® Sbaf^l®i ismtrifttf®. After the 
*l&amfaotur©S "hf tM# Mf%kmn lasmfaetmrlai 6o»pftiiy, 
WS-lthiim, la#®ach«8«ttf. 
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A mmbBr ©f experlmBnta mm eoadmettd In ©ratp t@ 
dettmiiit th®' aetlTlty ®f tk® pyepmred eell-fye© eaitmet. 
fli® ey.timet wai &aa«d t© aedia edntaliilsf 1 p®y e©»t 
0Me-7OL in the ppssca©# asA mbmnm &t s®dl« flm©ridt ant 
it WM @l3g(ii"r#t ffaM# XSX) th»t tM« @3ctr&et 
p'@iseis@d'^©d .aeti-rity.* fli® 
s®€l.ma m tliyael pr0ir«»t«i the nlxtmr® 
was at 
® ,aad tk h&um fmr wlatil© ati€f| l0WfT®i* it' wat shQiia 
that a® iii®yt-efeate fattf .a©iA« mm f r©awet4» 
Fapsi* ftnalfsti @f tk» tiii,f«.a,«.tl@a 
0f m^fSL til# e«llia@3..|'ti© eiitraet «»i al»@ dome at vai*i©ti8 
tiffl.# iBttFWl.i fimrittg the ea^^rlaeat. I-ii the early 
liQttrs of til® i»T#8tigatlon ©Miy gltte.#se wa« la tbt 
aedifti'ls@wt^«r at tO aafi tfy kows of %nmWtt%m glwrne ant 
xfl@m appeaptt @m %M tlir@»«t#gritas. fl^« ^rmmm ®f 3cyi®i® 
©liggtstea t&at xflaa im ttllia,##® s^fratFat# 
aad that tk# pmp&mtlm a iiwfeap ©f 
fiis|«#s @.a# ©f '6rtii©!i m« ^wp&M© ©f ftegradtiig thi# x.flm t® 
xyl0s»* 
0ello'bl0ie was mt la asy &f tb© «®t4.a a® a 
t»grad,atlve rsroduot @f Cl'O-fOli fey tha t3it»@t. It was poislbl® 
that w&s a#t fomeA m that If It mt, it eould 
h&v0 fea«R rapiaiy fcyd»lyttt t@ ^me®s® d»iiig th« fementati®®. 
faMs XXIX, Enaymic brasSiaoim «f S!10-?0L « eell-fi*©® extra®t ®f Fwtoea 
mlcrooi*gsnlsms In the presence ami abaea## ®f thy»l aaS 
soc'iiim fltjoria© 
fwlb« Qi® fetwit Pedueing gubsts.n©es <aa glucose) ff«»s 
per 100 ral, Beter^sineft at: hour# 
© ®»5 i.'f5 3.» 6v® 2i ^ 
1 +. «• 4> 
t - Thjrnjol 
3 + Thymol -• 
k -K fhi^ol 
5 Sodixaffl + 
fluoi'ids 
0.515 
0,000 0.011 0.053 0,071 o,o8if 0,113 0.057 0,062 
0.000 0.000 0.001 0.002 0.003 0.006 0,006 0,006 
0,000 0,000 0,000 0.000 0.001 0.003 0.003 0.003 
0.000 0.017 0.067 0,085 0.087 0.102 O.lOis- 0.112 
0.000 0.017 O.O^ij. 0,062 0.076 0.106 0.131 0,140 
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In Titw Qf the l&flti? , tht aetioa @f tik« etllw-
loytie pr«pamtl9» #a 010-ftl.,- Alplia®@l aad eeil®bi®«« w&i 
itiidlaa, fli@ rtmstios preprnrm as •d®s«ril>®d 
fmm fatal® ECX it may toe dlsftrreA that thtt t3it»et tead 
the ability to m w«ll m 'dtG-feL. 
Gell@bi©«e was aep»iid®A tmmlm t© glme©-®e {as Mham W 
eliroaatograpMi®^ «aly#l'S),. ita mte Qf hjAmlfsis wi greattr 
than, that ©f Wi-fil, w Alplia®®! {]rig«'r« 16)* It If p»fe8.l3lf 
tm« tT^m t&@«9 tliat tM dittetien ©f ttllotoios# ia 
tla© rtaetion aiictttFts during tfe.« fsm^Btation ©f fl»3-?0L ©.i* 
Alfliiie#! wQtaa to# ftlfflealt fe@©am»e @f tfe# m%B Im wMeh tli® 
e«ll@ijlost w©wld "fe^ li3raF®lyK#t t© glm'©@'S«. 
Xa oM®r t© ensmi*# that aetloii, ©f the eeXl«l©lFtle 
pmp&mtim wa« mt to# t© ©@ataaia&ti»ig ffllfir@@ygaal®««i 
faciei 9f th® Bmfm& n&Xmtim w«i»t tt#t#a ¥lt^ anft witktmt 
fttrlliEftti©!! fey filtimtiea. 
fh« rtiiilti glirtn ia f*fel© ^Imvly «&©* that tli« 
®®8TeFstoa @f CIM0-.70L into reducing sttgart w*i not |twu.#tt 
atoetit tof eontsfflinating Hiicrooi^aniims* 
4 aiM'b'ei* ®f vem t# atniy the 
Qt tfef frtpartd •©•lliA©l|^i© Materia.! extraet. 
P^iphiit® '(ilk) mme e^lofsd in this tot 
g.m1is®q'a«nt •ew^9ipimmt»* A »tri«s ®f ©nEysie-Mffar 0MG-7©li 
faMs IXX. Fermentation of d>4C-70L, alphacel «€ eellobiose 
cellulolytio cell-free extract in presense of 
fluoride 
fttfe® .Heduclng swbstanoes (m# ^mms pmw *1.# 
Setemiaet at: hcmrs 
1 m& ®.«®® ©,®Sf 0.07? - ©.Mt 0.106 0.113 
t Cello- • • «.«« t.tSf' t.tiS , ©,2^2 0,253 
bios® 
0.5^ 
3 Alpha##! 0.000 0.015 ' @.®l€ §.§2.t ».«3S 
.. 0.000 ®,0ii t,oo2 t.tot • 
1 
3 
I & m i.8. « 
^3 
m 
«t O ,» 




! •  
• #  
« 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE)/100 ML. 
P P p o p p 
o b — — (V3 K j 
cx) ro o) o 
1.33 
f&tolit SXI* lff#et of flXtrmtlQn on '&10 sstiir«|r ©f 
the eell-free cellulolytl# 
fr«atmf?nt of l«4ti0iag {&• 
fdratt, gram® per 100 b^. 
ietenaiii«a. ati fesimr® 
§ 6 t® 
»#t fUfm€ 6,©f© 
Sifttei»#a #itii 
fllteyed 
§,m$ i.tf# 0»§f9 
Control 0,000 «.©15 
13^ 
alxtmrti of pi to pH 8..Q prtparta «M 4iieml>ated 
at flie rm^ts In fa"bl© XXXXI &n.d 
Figar# I? indies.t®t that tlit ©ptinna pH fsr the ©tliiilolftie 
a e t l T i t f  o f  t h ®  t s t j a e H  © © t r n F M S  « t  5 * 5 »  
X»- tsstlag tk© •tftlstltty ®f tfeit p®rtl©ai &t 
the .samt pi»#pa«tt®a wert Itpf at -1.5®^ •» I0®C,, ,» »».d 25®^. ,f©r 
liQtiFS. Burtoig tM« tia@ tlii 
.staple® mm t#st@4 «s.lRg ©ICI-fQl* at 
Instilts Bhowm,; m» g%rm la IXIIII, tfeia.'l 
li©ttFS ©f «1i©F&g.® «»a m 
lass aotlflty. ItweTs^^f tto.# iamiil® kept at r®®a teaperatmrfs 
l0gt 3^ W9T mmt of lt.i enifiaie metiirity.., 
fii®' QptimiM tm tatyale m&%im *«# tettniliieA 
"by prtps-piag a aa.«%.#r «f aixtai»@« 
CpS 5.5) S.Bim'fea.tiiig th« 8t% tmp9Tm%nm9 fvm t© . 
SO^H. mttr mr'^m fht Msiats @.f Ihis stm&fp m 
glT@m In fafel# XXXIV ftaa. figaf^ 1S» tlia$ tlit sptiatiffl. 
"leffilitimttij?# f#3? aaxlTOB aetiiritf ©f t^e ©xtpaet 
wai t« 5t®i. curveg la Fifas»® 18 tli©w«t that 
til® iaemfea-tlsR #f 50®0, .latir«ft@«i tfe# attivity ©f 
tfe® ©xti*a0t dmi*lai tb.® 6 k#mr pe-|»l®t, H©w@ir®i» aft®^ 
i. 3.®ii-f«F peri,®a ®f litemfemttoa# tie showtd aa 
ttfjiperatmr® 
135 
faM,® IIXII, fM® wftmt of pH on fib,# rnmSvity ®f 
oell-ulolytl® pT^».m%gm 
l>I ili-ftl, Eedmeiag su'bftAii<s®t (m ^mmm} 
fonsed, grams per 100 Ml. 
DfttewiBoa at I lK>mr® 
i i 20 
+ 0.000 0.021 0.031 
+ 0.000 0.057 O.OSil-
5.® + 0.000 0.090 0.110 
5.5 + O.OGO 0.09^ 0.116 
6,§ + 0.000 0.075 0.096 
i.5 0.000 0.069 0.08^^ 
? • §  + n.ooo 0.053 0.066 
?.5 0.000 0.030 0.036 
i»§ + 0.000 0.02^1- 0.031 
f . o  .«!» . 0.000 0.010 0.016 
GRAMS REDUCING SUBSTANCES (AS GLUCOSE)/100 ML 
m 
f«M,« xxxiii* Effeet of storage at 
on the aetlvtty of t&® 
ll^ti© pw^ayatioa 
Stsr*i« «!»« Storage 
®f tai^l# taspemttirt' 
hwt 
Reducing substance# (a® 
gliieos®! fewted, gpaai® p%r 
100 ral, D©tefiBin«i ats 
hours tnoubatlon 
© $ 2@ 
•mm 0.#ti 0.088 o.ioi 
m 0.000 0.079 o.ifi 
. 10 0.000 0.087 0.102 
-IS 0.00a 0.088 o.iii 
m 25 0.000 n.Qn 0.086 
0.000 §,0,87 0.100 
•15 0.000 .^©S7 0.108 
im 0.000 0.058 0.061 
It 0.000 0.08? 0.099 
0.000 0.087 0.106 
fatel® IMlf, tefttpersture on the attlfitf 
m 
ftaptimtui?#- CMC-70L ftedutinf gtife«taac©s im gLm©m} 
forffl@a, per 3LOO »i. 
Beterwlnei ats hours 
i i • m 
10 4- 0.000 O.O^a 0.0?8 
20 4» 0.000 0.070 0.113 
30 4. 0.000 O.lOi^ 0.1^3 
^0 f 0.000 0.125 0.166 
50 + 0,000 0.132 0.158 
60 + 0.000 0.097 0.115 
70 +. 0.000 0.037 0.0^1-7 
80 + 0.000 0.032 O.Oif-O 











































REDUCING SUBSTANCES (AS GLUCOSE) /lOO ML. 
p o O o O o 
b b — — — Kj 
O) (D ro cn 00 — 
im 
It w&.® indliatet pi*eTi0Uiif tiiat yemit extra#'® in* 
©r#a»@t tlie mtiiiiatiaft #f eeilA«.st hf tM# mmm *i#»-
©rgaaiim-i. Stnm this was tb® e«.i® a ttisa"b«:p of experl®©at« 
were ©©mamttta t# «tway tta# #f §x%rmt m th« 
action @f th® #0X1111.111,Flit It was n^tl.teti 
m iUdifii lis fmM# M%W$. tfcmt, tlk» mMitlm ®f yeast axtratt 
•ti»il»t«i' tbt ftitlam mf tlit taspsie ©a t&« liydi^Xysl# 
@f li©ir#wi» Itttl# dr m& in©F«m«e ©f Asfrfttatida ®f 
i$t} mr ©fetmlaing & mll^trm 
sxtrast# wm fmm^ t& m«fv3. to pf®^itri»g « 
s©lati©a fi^n «»«» ai#i«iii^saigas,, M m rttalt a 
almllai* mtrmt was prep«r«t fWM mmm ©latmre Jt. The 
extrait ©fetniatt w*# f#j* it« celliHolytlc activity 
CTmfelt tSXlt) «it It was BhMm. t® tM,® ability, t® 
feytip®l.y«« €KG-70L m€, 4Xpha«iel,* tltt©#;## wm fey 
fUtap psipMr ®li»ii&t@'p'aphi© a# tli® ®aly teir&4#ttir« 
f>r@tw©t &t thf ^®elXtti©«l© mMtrmteM ia, tfe# »@€i.a. 
W|5»-
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Titbit XIXTJ. Enzymlc bpeaJfcdown of C}'?C-70L and. sdlpliae®! 
by a oell-'freff extract of culture 3^ 
0 glUCQft) f&m0Af gTBMS p®T 














fl-. Sliim KiSCUr'.SlON .Aii 0Q»®bUSIOSi 
fh» ©f eellia^it aigeitiea by mii#n 
organitas hm tjetii wltto. p^mrmm t© 
mt it#atifieati®m #f fk« @mi*'fe©bya»tt inttrae'aiftt©# 
fh# fna-pretrntts ft a«»»al femeatiitioii ©f 
©«llmX#ie hf the mmm toatttMa art tM flioFt-
ehAln fattr wiatf. $m&h as f®rmlc, at®'tl©, pT®pi®itie ant 
liwtfri© aeiSf, fmmMm ia ©Mei* t© stmty tli« patlwr&y ®f 
eellwl®»0 A«gi?&tiiti©fi tmrlsg thi® typt tfe# 
»mst b® aii apprspriftt# «t«g« m ttoils 
fai?l©m.s ©@iip©«ii.4i #©»®t daring - th# • h.ya.jpttfs.it @f 
eaa to# 
fbt m«® @f tk« aj., 
CI9I1 »©w a®» tdraat tli« artiflelai rmm '^ h&» »®A« 
pesaitol® .««&. &a inwitigatl#». Strftin#! ftia«a 
#btalaeA fr^m m flstttlattt 'Mviii#! w&i mset m -tka Sjiltial 
ia emlf «ip#riii#Bts, M0wmm¥$. in 
washei • «ia«a aiei«®'rgamisa.»t rwta li©lat#§ ant 
«tti--free basttrlia. «xti»agt« w#r@ al## ^ewpl«»y«4 InomUm^ 
fh® Gaflk ©f e®iita.|®lag eellttlosei 
wmm teemtotttfit 4n » &.% 
witbi a iiw itwffls. @f e:at%@a iisEld® femfe&XeA 
t@ fflaifltais'S-natTOtoie 
tkk 
WmllmXn&Tf m-xk. ttoat the t©1lme-ii« wm aMed 
t® the etiltmr#®! wt'aeliig imgapf aeoamwlftt®A 
la e@aflldti*aM# la the atdtfti btit ia tfee abierio# ®f 
Ttrr littl# .i*ttti«lag sugmrs ©©^4 fli« 
yields of ir©l«tllt aeiti wer# ®»rfe@41y €©er«a«ea in tlb.©«« 
©tiltmrefl liaTiBg tdlmtm# an ©©mp&rtt iritli t&@ fltltt ®f 
eaft-pretu©!* la fkm atisence ©f telmen#. Im & %8 
mnt&ltklng per mn%. ©flginal 
a* fimelf flltet*' im tht afeflens© tQlmm, 
$,®0 g«. @# TSiattte aeidi im mM} «at ©aly ©.001 g®. 
TOgaM' fa# ^^weF# wiiilt ia the 
pm@mm i.023 m* wl&til# &®4di-aat 0.120 gm. 
•§t redaelttg i«g&3?« w#i?« 
It Apftftrtd thmt *ri»e»t«t tli® gi»®wtli ®f th« 
tMi affettisf th« m%%m ©f thm mzfmm 
ir»t«ii8 ultl^di eatalji# te# ©©ftwytiaa &t th« selijCMlt 
t® tM« «latil© fattf atfits. U&mmT tM# iH&iMt®?'liaA 
littl®. ®.r m m tks tiiat oati4,r«« tiit e®a-
Tfi»si#» @f ©«ll«l®«e- t# t&»' s-oltjM# rettttimg 
Sise# !•# i».^ .til# ®f • iflaely gi^tma 
filt«i' paptr a® iiiet la thme & #®liA* iasslmfel# 
liiittrial# mmtmt @f tlis witk tb« etllulei* easatt 
T«i?y l!xp®'3?ia#ati wti»« th@i»«f#r# s®Ba.m®t«4, 
#fflpl®flag til® stlmtelt e«llwl@^i« t«j*iir&tiTt8| iiM@ly ths 
em-r'b@3cy»«thfl©#1.1ia.-®ses (#18) m %he mlX^mie 
In t@-iparlag tht ftrmeiitattett ®f gremt p&p«r» Ilpli«©el, 
.fa ©©fflisepeial- p@w4«»t •i#T#ral 
#f 0Mi hy mmm ml&rmrgBMismS't it wm fmm tii&t la sll 
©af-ei tlis #f dlgesttott ms gi»©.at«F witli tk# 
016' saaplti tkaa witk tluft iaielabl® etllwl®##®, fhm. tk® 
re«tilts 9f thitse ®^«i*tatwtg that wma & 
ittttafele •©@il«i®sle f®F the esll'iaflrtie 
It m» ftlt ©rt«3? t® iatatifr' ttis «afb®liytratf 
,lnt.@ra«ai.ftt«» fowti 4mriiJg dtgrM4ti#m #f tk« 
&a 9ff%M%m% laiiiMteF w«tAa «© a 
large aeetjaiA&tisii #f Fetmiiai .»mgars in 
enltttr®. e!fi}@-rla«iits tlidw## tfcat WXurn^ ted tli# 
t© iahltoit .eellial©®# ferraentatl®® W fflier®-
©rgamiias &% th@ glaets® stag#. fh«3?tf#ipt ®l«ir«a' ©tlier 
mw® Utstta «« -fet • theiJ? .ttfeetivsa'afi la "feX^^lug 
the «#t«:b®Xie pathway 0f #®lltaaf« dlgtitiett fef t&® teat 
©••f six tistfA tfc^^Xf s#ti«8 
fimbria®! t#Xw#s®f M-xylen# and &«!€,: 4a tli# @pfi#r 
®f dter®A«i«g effeeUiwitt^s,. ««r# t© prweiit the 
©f the mMwing Isy tli« «i»« "fem^teria t© 
t^m the volttll© fatty m%i.9 m #at-f»tmet»» Qt thm-B 
Xl«t#t# tJayasX aat i#€lw w»y« e&©ita t© 
ms«t im fiitmp# ®xptfi««a.ts t© itwiy tli@ Itsatitf ©f th« 
tstejm-itiatti f#»«a a»i»ing tfe® @f 
ffet ®f th# "by tfe# im«a 
•fe»etepl«l ©aiymie .ffitess &ppmm€ t© fe® a toy€Milaitl© mmtXm 
m»t vm%mB inhibit®.^ t% mu 
ftlt "felifti tfe# mtim @f tke«0 -imliitaBett tnayaie 
prmmwm- thmt pto«pl4®ifl&%8 tk^ mm^ tetftw they 
eatertt mt "baet#risa #sll. %t pmhrnW.® tliAt 
th.9 .ittgars mn gsi» 4at# tfe® f©i* 
fuT?tk%w aet«.l3®li«» %® till tMy tie 
W$Mh tliii .hyp@th#il» la a.lR€f §@m«wA 
i^bitors, tmA m§ » 
phimMtin m€ Mmim. mm t#ttM t0 tbi«rr» 4f they 
th® «m«tt feyaeatati®® ©f 
st&gt. Imaieatti. I5l»% tlstf 'liftt im^li ittlilMtoipy 
®ap:ii.®ity# »»€ tbms sugsrt *©.t«tiw&at,«t in $k§ eultmm 
FhetphorylatM 0mgM mA m 
t® i«liTA®««-ti.g«ffeittg v^tmm tut, tt m» m@t«a th&t 
i,ii®l»«M©i pf^duetion of iai-ffttaftt*. m 
ifitli feaflBg m aM«a 
Ikf 
mn utilize |>lioii5.1iorrl©,tt4 imgmr# end that 'lias Tarieus 
ipliibltory ©©i^^tsaAi. naf %&m airstt#^ tli© m& 
pi*©da©tl®ii 0f tke «ier©#rf«fti.«s hf afftetteg tli.# ^eactllaa.##® 
that 9^T9 m the mwtmm &t tlit ©til, im t&« @«11 
txp#plJi®ii-ta ^at wmm coitauet«d iii oi^ei* 
td flU'Giaatf tile pamiffty at #®lli3aL®^s® oXgrntlm W vmm 
itiggettet Hmt was tlif @alf' pi^dmet 
Emmwt thwm wem A«ft® m iafcttoitdt 
©«ltwps'« tM&t h&fi %«ea f&r it# h®«M» It 1# 
t#. aii«« that tht mf %h§ ft-mtalatiea feat 
p&sied> Mi€ If 
W9m . €«riag liie ©f tli® TO1»-
«ti«'l0| tMf ©®«ia .kttT# 'b«e» %mttf hf&TAjm'& t® ly 
raierotoial mtim tmriiig lliat sf tia®. • With tide 
aitii»|3tioa la »4aa a a®i« was mm t@ 
f®lX@w til® 3«ia-@a #f 
itjlttti*®®.! inklMt'si with ttdiias 
fl«©rlte Hifsi@lt *ef# pt9pmm& «a t&« w%m «ii.ys#a 
mt Iwmity itttt^widLt tmr tateiv 
'®»rtiig 'his stmay it was t0m&.t. tif fll.ter pap®f» 
* %k#t tfers# i»«€«#iag »iiiari mppmmi. m 
@f A#gfmAattftis-. -•• ©f tbe 
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w«r« ®#ntastaa1edwifli xftaa. fjfeis 
i» t# «aiy»i© atta^, aad tkm» woidld fee 
layawlystt tii®ily t® the 
An la ©f eellia®s« 
toy rmm 8il@i»®#i»gftalf»s l« th« ©tlltJlQlr'bi® 
mm m litlt @it 
mTf&m ©f the %aet«Fla. Is th@ ale»1si@l®gl®'^, togi?atfttl.®a 
©f ipttifte m%fmm mm whl@h ai»© ®%lt 
t® split the large, ptlyia§#iarii» a©l@w4«« iat© tmiaitF, 
wat«i^f@lmibl9 ©©^#iia€fi* fli®»t e#ap@mds em tltta 
dlffWie lilt® the i«t«3rl©F #,f -tin# orgamisai fmrthw 
at'lA'teeliia* It is a@1 etrtjaiai Sf s#m« froliailfe'lLt, tlmt 
tilt®® wm»Xler mgAW iattttitits mat "be ptofph@j!^ftt«t 'tetf#!*# 
sa%i*««# iflt© 'Mt#'toetm s«irei»«l »fe«errati®B« 
{§1) tliiit th9 attm^img atei«©#i*gi|ii,s«» »•#% iip®ii insQlttblt 
fife«r #iilr % %m%mt with thm 
'and nai«m flaid m itoirtt that 
til® flltes'ti liq«it hat mm • ealliilelrtit atflTity,' wbil# the 
flii-f ili'^t ttetlfltf kav« %#«» im« t® tli« pi»tt©a#« 
#f ft «a®ll nf ffli«roorgft»i«as %» aea-filttrtt 
It «©^a 13® |i@sttiXat«i f»» r»ftiit« •'©imt 
lifting ©ttSfB#® mm •tpletlf 
15® 
thils lifps^s'sli Is t© th# 
iii«®2.mW© MQlm^e <s©wl4 Bd:t pais ist® tto# toattei'lal 
e«ll t&e Initial.,.fttg^ftdatioo. It mm hmmeri 
tfeat the ©f tlie ini»®a al©r@©i*gaiil.sas ai*@ 
mt p»aeat as ®«e& in %U% rm®«a flttlfi# Mt ar* ass#«lat«€ 
with tlie hmtertml 
fhe pTVpmmtlm ©f a extrmt 
tmm waili«t mmm isl.©r9#i'fa»i.Baf ami fmm $. i«@lat@4 
fma til® pma-ea a4t«t afitltlonal m%Amm tkat the tellulQlftie 
sm«y«®i ar@ oriemttfi aat m the siirfa©® 
0f the eell neato'i^aiit aaa are 'm% fsp into t&t 
sxttm&l, ®«ai««i., 
A ttwaler e^tpimeats were to strntf th% 
ef feet @f ytnit ta th«, ®f tht" tie 
neli-fufs |^F#famti@a m Alphaesi itad 'SlS-fQI*# 1% wat so tie®i, 
tfeat til#, ai.atti« ftait ext»«t 8®isiiet t© i(ti!iml.i!.tt t&t 
• & m i m  & t  ' t h »  e a i s y n #  a t t r a c t  l i f d r o i y t i f l  q S  
Hswtirtj?# llttl® ®T m ®-f hf^mlyslM «if 
la &Miti@a t@ taipi#- &»€ t^t 
»t»te »mm|- msyats require ©s? ar® astlTut®# a t&iM 
tmlsttaae® ©ailed s cjr am "aatlTatoy*, In aaaf 
mmm mrt&in in©?^ai@ i#i«- ap» •mmmBmieft |i«t ar# a 
amfeei* 0f coen^yiaes tliftt art #rfa»l© 1» Ja tht 
©,i®>«fiaMt i;ts«i*i1i©i. b.i*i«lly it, ftpptarta thBt yemt 
151 
extract esritalfted a "e©-faster" tMt aetlTattt the 
df the e@1.1idl&«e-ipl.lttiEg mtfme m ImSQlable o©lXial®s® 
wliil© til© d«gi»aa.&tiQa &f GMG-70L was m% taftiienest toy the 
prmmm ©f jeast eictm©-!* f»» tills Infomatiem and th© 
Btttdr ©f til© patlmy 9t mllu%&9& a®gp®.datid,» wltto referenet 
t© tlie latEtitf at tlie eai»b®feftmte f<5»ei.| tli« 
aigtstiea of toy .Hiata «lfr#@rfijiisas ©m fee ®3^3,aia®t 
@n the te&iis -0f at least a tla»#-«tep fereikdomi at f®ll@w«5 
(a) t»aif©3reiatloii #f the iiisolmfel# tst® 
Itntar pt3.ras!iy4i^-gl«#®t® eMi»i| C^) tk% fei»#akd#« &f the 
IXm&T .stwstar# tlpt#tly t® ©tll,stel@»s »r 
gj,ttc®se| aat {«), feydi^slysli ©f ®@il©"bi©@e (if t® 
glmeest. 
If a «eellii^m$©iia.ai«* ti by the mmm 
»lci»©rgaftlsa®i ItS" attlaa m^l6. tal® pl&m dutrlng the t««oa-d 
stagt after %.li® iii«#!l.«ble -QetlwUme a^leeale toat 
S^lublllEta "by «W£y»« systta. 
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?n. mmmi 
I. fh® ©f atgmtXm hf mmm isier®-
©rg«iiie®» hm laeta iEirestlfatit with «p@fl«3. t© 
the itentlfleatiw of th.# eitpbtfcifamt# foimed. 
flaik -ettltmre# e©ataiiil,»g mlXiXl&Be aat mlmml s®ltttioii 
w«r® iBsealatet with ityalost rant» ©fetmlmei: trm « 
flstuaatet mw m§. wa€«3? tapboa at ^0%. 
freltmin&vf tEp^piaeatisI «li0%r#e thmt whm %Q%nem 
wai rnm^A. t® •©iimlti.e-ftigfsting e^turtii redmelag 
angari »®©mBtaLat®t ia tli# a«tlia in e®iisl4«3?t'bl# 
with ®p m TOl&tllt fatty a.@i€f. Ia 
til®- a%ien@« of Sttiii m Itttl® qt a© i^ ineing twgars 
mmmvlAtmi. ia tli© eiatmp# m€ tb« pr©tm®1i©ii of "Hi# 
Tftftsis® md-pTOftaet® aelts) wa» ©#m»ld«ral3l®. 
3* tftipimtlirtt @f aMtlf tkt ©a^Mxy-
a«t^:0tllia®te« feii) wtr« f&m^ t® lbs aetiT#lr dig#stt4 
fef rwta slef^safgaitlsiif * As • wsiilt ©iiptfiatmt® w«f« 
«©iiAmtt®a »mpl®^yiag «0-f©fc m the mmrm ©f th© ©tlltJl©®!© 
ill tl3,« fmmBntSktim atAla* 
if-, fw®lfe ©toeaieal wtrt m t@ their 
la M@<^lai •&• attateell© p&tim'&f of 
aig®itl.$» by aietNierfaaiias, ©f isH tfe# 
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testedf tfei'aoit ©ttl©r9f#wi» flmeridei telmea#, 
and iodeatetie t» the ©f efftetiftaesi# 
w@rt femnd %© p«veat fttrtkti? ©f tli® 
stjfiii'® tlie 'ruDitm t© fsiw'tlie Tayism® ©at-protmeti# 
5. flirt® pbospkorfisttag iakiMt@rSi 
pfetaol, Slid aiito, were fi§aB4 t# iaMtoit 
tiiB e«llal#s« Ijif vmm l3a@t«ria At tk® glw©®®® 
itagf. 
6.. Tfctt AAdlti.08 »f pli0tplfe©i^la1st€ s«gar« t@ tfe« 
«0aim ia a gmutm ©f 
•rolfttll® fattf aeids tif" thi® ^mta »t@rO0rg«aisiii tte@ 
indieatittg tliat m©s$ "b&ettria &m mtiliE© ph©fipho3?flAt®t 
wgari. 
7. fha p&tliwsy #f tlg»sta@tt W ^rmm mieroei^aaisas 
was ftualefl. with, iftelml to th© ^arfetliyAmtt totti?-
foraeA. Aliqwti wts?« wltMwwi itt Muflj latei^ ai.i 
fift* temmtmtim laaTtiif ,iii* 
m® tilt ©«ll«l©«l© witfe fl«pia.© ®r tl^el 
fttttt m the XnMMitm* tlmt#!® saft a slA^t mmmt ®f xi-los® 
e0ll@i5i0s# wti*0 t«t«©t@4 fey fil^ter p&|i» «kr#iiatog»pfey 
Im th® f@»©®ttatl®a a#aia,. .©tlier ptssibl® earboliyarit.t« 
iegradatloa f»a th,® ittfestrat®# sm©& as 
eelt&tr%me$ etlletetrQse* #•%©.• war® not a«1seet®<t. 
X5^ 
8. A namber of basterial S.solat«» w«r@ ealtimtti fmm th® 
r««ii ©f the 'bO'Vift® aafi ttstet f@r their f«TO»Etati©a bfttolti 
on te^tpal ©apbefeyiyat®#. Of m« 3t mttuv^a tm 
(iiiltmreg 31 m&. 32) w«i*« femst tbat ifotiia femmt 
aafl Alphmel. at m mtkm la^reitlgatiQH* 
tliat 31 wa« mmimhle$ tt^n-aQtllt, ^phwlml im skapt 
and ittvmfia'fei.y stainei &i*m» Stfltwr# 32 mi & p©fi 
f@pa ©f ip&yfiftf ItaglM,. stidttli' tta®«sbl©, imt 
staiae-d S-i»aa mtgAtiir® qt ©ria dep-emdlag ®ii tli® agt 
&t the ©tiltrnr®, Sleetrta mm ®f 
eaeh ml turn, 
9* ffct iiikibiteri «meli as tfciyffl©! mad t®lmtii#, 
a»<l til® a«trl«nt# f«@t©s®-3.|^ l«tlpk0ipl»t® teat tiat iiy®® 
eff«#t oi til# &0ti#» ©f th% tw& Ifniftt## m ai r«p©i?tet 
f0i? tti® «i3C«€ ©•altttPti above. Only gliietst vm d#tt®t«d ai 
tbe d.#fi?mdatlir« bf %ii« aeti^a 
of Qiilt«2»«s 31 maa J2, 
10. Sxp®rt»©iits «Js®weA tlist tlit eaiyaes ©f tli® 
rmm miermv^mlamm a#t a» Sttek in tb« fiMen 
fl«M» but ai*e with, tlit bastei*!®! 
11. A ffl«ttoL<5d Witt fi08oi»ib®t t&r thB pi*«paratl0n of a @®11-
frm mtfmlQ «xts»aet - trm rmm. b&«t#pla eapabl# @f a«i3?ati!ag 
©tllwl^ii and' 
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12, m9 mtlritf aaiya# (#i? 
wm mmxtmrn m ant 
m 9pttmm pi @f 5»5* *&s ImattlmttA '^eB 
mll&ms. t& itaat »t'i*t@»'teiipftiitiir© f#p IW-
itai® l»ytro3.ftl« prudttet r»«^%iiig tm& ®aitl©a ®f tfe« 
'SliQiia t©; %9 ^ueos®. 
l$€ • 
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